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Electricity for Compressing Air. 





The truth of the contention that elec- 
tricity and compressed air are destined to 
work in hearty co-operation rather than 
as rival powers is being shown every day. 
CompressepD Arr has already noted the 
important progress made in utilizing com- 
pressed air for certain tasks in electric 
street car service. Some idea of the ex- 
tent to which compressed air can be used 
along this line is given in a series of 
articles which are appearing in the Street 
Railway Review, and which, through the 
courtesy of the publishers of that paper, 
will be reproduced in this magazine. The 
uses thus outlined are not possibilities; 
they have been*tried and found econom- 


ical in time as well as money. The mod- 


ern street car shop is not complete with- 
out an air compressor. 

Another important instance of this alli- 
ance between compressed air and elec- 
tricity is to be found in the equipment of 
the New York Subway. For operating 


the switches and_ signals electrically 
driven air compressors are being installed. 
These are equipped with automatic regu- 
lators, which are intended to result in great 
economy of power, as the compressors 
will operate only as is necessary to keep 
the air pressure at the required point. 

In the mining field, where compressed 
air and electricity have been keen rivals, 
we hear of cases where the two powers 
are being combined with great success. 
It may be abundant water power located 
from the 


some distance 


mine entrance 
makes it desirable to generate electric 
power at that point and utilize it to operate 
all the machinery at the mine. In this 
case the electrically driven air compressor 
becomes a very valuable feature. It may 
be placed at the mouth of the mine or on 
one of the levels. 

Several of the air compressor manu- 
facturers are building these electrically 
driven machines, but the diverse current 
conditions make it impossible to fix upon 
any standard types and sizes. As a result, 
these machines are usually adaptations of 
standard belt-driven machines, with spe- 
cial features designed to meet the_require- 
ments 


of each case. 
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Compressed Air in Electric Railway Shop, 
Power House and Track Work.* 


In its application to various phases of 
electric railway work, compressed air is 
rapidly coming to be recognized as a most 
convenient, economical and_ desirable 
agency, and it would seem the possibilities 
in this direction had only been touched 
upon. 

The widespread use of compressed air, 
and the practical application of air under 
compression for doing useful work, are of 
s@ comparatively recent date that the 
known data on the subject still remain 
difficult.of access to the lay seeker after 
specific information. The literature treat- 
ing on the commercial uses for compressed 
air has been confined largely to occasional 
papers presented to engineering societies 
to special articles appearing at intervals in 
the various technical journals of America 
and Europe; and to a few general treatises 
upon the subject, all of which are largely 
technical, and most all of which are theo- 
retical, as distinguished from the practical. 

Inasmuch as most of the published in- 
formation is of interest only to compressed 
air engineers, the following article has been 
prepared with the idea of supplying some 
practical working data and information for 
those who do not care to study the techni- 
cal theories of compressed air and its prcop- 
erties, but who are anxious for information 
that will enable them to make specific 
applications of air in the shop, power house 
and other departments of electric railway 
work. 

It is not the intention to discuss the use 
of compressed air as a propelling force for 
electric railway cars, as elaborate experi- 
ments very definitely evidenced the fact 
that in the present stage of the science, 
compressed air is not a meché anical success 
and certainly is not a commercial success 
as a propelling motive power for transpor- 
tation service. 

As outlining the scope of this article, it 
may be in place here to give a list of some 
of the manifold uses to which air under 
compression can be applied in connection 
with electric railway work. 

In the Car Shop: 

Pneumatic tools for doing various kinds 
of work. 

Pneumatic hoists, cranes, jacks, etc., for 
lifting and conveying car bodies, trucks and 





* Tilustrations ny eg through the courtesy of 
the Street Railway Review 
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truck parts, 
parts, ete. 

The air blast for general dusting and 
cleaning work, including cleaning interior 
and exterior cars, dusting seats, blowing 
dust from controllers, motors, etc., and 
removing dust and dirt from all inacces- 
sible places. 

Compressed air sand blast for cleaning 
dirt and old paint from trucks, dashers 
and other metal surfaces prior to repaint- 
ing, or for securing bright contact surfaces 
for brazing or welding. The sand blast is 
also used for grinding and frosting glass 
in decorative designs for car signs, deck 
lights, ete. 

Combined compressed air and gas blow 
torch for burning off car bodies preparatory 
to repainting; also used for brazing and 
soldering purposes. 

Compressed air for blowing furnaces, 
forges, tire-heaters, etc. 

Compressed air sand screens for screen- 
ing sand. 

Maintaining pressure by compressed air 
on automatic fire sprinkling systems in car 
houses, shops, and other buildings. 

At the Power House: 

The air blast for general cleaning pur- 


armatures and other motor 


poses, as blowing dust and dirt from gene- 
rators, rotary converters, switchboards, 
etc. 


Compressed air oiling systems for piping 
oil to various parts of the power house for 
automatically oiling engine bearings, etc. 

Compressed air driven coal and ash 
handling machinery. 

Compressed air lift or pump for lifting 
water from wells for boiler feed water and 
other purposes. 

On the Cars: 

Compressed air brakes. 

Air whistles. 

Compressed air for maintaining pressure 
on running water where cars are furnished 
with wash basin and toilet rooms. 

Compressed air track sander. 

Operating trolley retriever by 
pressed air. 

Compressed air device for opening and 
closing doors and platform gates on inter- 
urban and elevated railway cars. 

In Track Work: 

Compressed air tocls for punching, drill- 
ing, etc., preparatory to attaching bonds 
to rails. 

Compressed air sand blast for securing 
bright surfaces on rails prior to bonding, 
welding, etc. 


com- 
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Track tamping by compressed air. 

Miscellaneous Uses for Compressed Air: 

Painting and whitewashing by means of 
compressed air spray. 

Compressed air on special service cars 
and vehicles, i, e., for raising tower on 
tower repair wagon or cars; for operating 
cranes or derricks on service cars; for 
throwing water over street from sprinkling 
cars; for feeding sand to track from sand- 
ing cars; for operating the plow nose and 
shears on snow plows, etc. 

Pneumatic signal systems for operating 
signals on electric railways. 

Cleaning horses by compressed air. 

Cleaning carpets, upholstery, ete. by 
compressed air. 

In connection with the foregoing list of 
uses to which air under compression can 
be put, it will be in order to speak of some 
of the methods and devices used for apply- 
ing the air, after which will be discussed 
the subject of air compressors and the cost 
of compressing air. 

PNEUMATIC TOOLS AND HOISTS. 

Although the economy of portable pneu- 
matic tools and appliances is, of course, 
more readily evident in large machine 
shops where the size of output warrants an 
elaborate installation of compressing plant 
and tools, it is nevertheless true that the 
advances made within the past few years 
in the art of pneumatic tool manufacture 
have rendered these ingenious labor-saving 
devices applicable even to the smallest 
niachine shop. Moreover, if other uses for 
the compressed air can be found in the 
same building so as to warrant a piping 
system and compressing plant of reasonable 
size, the application of the air to driving 
various tools becomes a matter the 
economy of which cannot be questioned. 

The many and varied uses to which air 
can be put in and around electric railway 
repair shops renders the electric railway 
machine shop a most promising field for 
the use of pneumatic tools and appliances. 
A line of air pipe along the ceiling over the 
vise benches, with the air hose attached 
to a pneumatic hammer and pneumatic 
drill standing upon the bench ready for 
instant use, forms a combination without 
which no modern machine shop, however 
small, can hardly be said to be complete. 
When the air pipe system is extended to 
all parts of the shops with branch-offs at 
convenient intervals, and the list of appli- 
ances is made to include pneumatic drills 
and hammers, riveters, chipping hammers, 
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forge hammers, tire-heaters, air hoists, 
jacks, gas blow torches, sand blast, sand 
screen, etc., the arrangement can almost 
be called the modern exemplification of 
convenience and economy in machine shop 
work. Practically all of the larger electric 
railway shops in the United States, as well 
as many of medium size, and even some 
of the smaller shops, are now fitted with 
air appliances in this way, among those 
having notably complete installations being 
the shops of the St. Louis Transit Co.; the 
Boston Elevated Railway Co.; the Rhode 
Island Co., of Providence; the Milwaukee 
(Wis.) Electric Railway, Light & Power 
Co., and others too numerous to mention 
in detail. The apparatus used by the 
Boston Elevated Ry. was supplied by the 
Ingersoll-Sergeant Drill Co. 

The application of air hoists to cranes 
and to overhead travelers is now made in 
an almost endless variety of ways to meet 
the requirements of machine shop and 
foundry practice. The most common type 
is the simple cylinder hoist, either vertical 
or horizontal, or in combination with an 
intermediate inelastic fluid, as water or oil. 
In many instances direct acting hoists may 
be readily applied to hand power cranes 
already in use, in which the hoist may be 
hooked to the gear tackle for adjusting 
the height, when the air hoist may be used 
for quick work. The air hoists are usually 
provided with a safety stop or brake 
attachment for arresting the lift automati- 
cally at any desired point. 

In combination with an overhead track 
and traveler the single cylinder air hoist 
makes a very desirable way of handling 
armatures, small parts and materials of all 
kinds. The overhead track system usually 
consists of 8 or 10 inch I-beams suspended 
from the ceiling and upon the lower flange 
P| which the travelers run. By extending 
this overhead track system to all parts of 
the building with branch-offs to the car 
tracks and machine tools most frequently 
used, the usefulness of the hoists will be 
greatly increased. 

Car bodies may readily be lifted from 
the tracks by means of four direct acting 
simple cylinder hoists supported from the 
roof girders near the four corners of the 
car. 

Various styles of pneumatic jacks have 
been devised for service in car pits for 
removing armatures, axles and wheels, etc. 
It seems to be the case, however, that 
although the air hoist is very satisfactory 
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the air jack is not looked upon with so 
much favor and several master mechanics 
report that the air jack cannot be depended 
upon to hold any considerable weight for 
any length of time. 

Space will not permit description of the 
various styles of pneumatic tools and hoists 
upon the market. There are now some 
dozen or more reliable manufacturers who 
make appliances operated by compressed 
air, and who are willing to furnish full 
information concerning the construction 
and working of their various devices. The 
products of any of the leading firms will 
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the interior of a car in considerably less 
than one-half the time required by any 
other method. Moreover, the air blast 
instantly reaches every crack and corner, 
and more effectually removes the dirt and 
dust than any other means that can be 
employed. 

For cleaning car seats the Boston & 
Maine R. R. uses the form of nozzle shown 
in Figure 1. Mr. E. F. Millar, car depart- 
ment superintendent of the Boston & Maine 
R. R., described this work in an article 
published in the Review for August 20, 
1903, as follows: 
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FIG, I—NOZZLE FOR CLEANING CAR SEATS, 


7 
doubtless be found reliable and satisfactory. 
For most of the pneumatic tools and hoists 
a pressure of air ranging from 70 to 80 
pounds will be found the most satisfactory. 


CLEANING AND DUSTING BY COMPRESSED AIR. 


The use of the compressed air blast for 
cleaning the interior of cars, for cleaning 
and renovating cane and plush car seats, 
and for cleaning and dusting purposes gen- 
erally, is one of the simplest appliances of 
compressed air and it is one of the most 
effective. With a compressed air nozzle 
and a few feet of flexible hose, for in- 
stance, one man can remove the dust from 


“The cushions and backs are removed 
from the cars and placed on wooden horses 
where all loose dirt and dust are blown 
out of them with compressed air. The 
nozzle is made of brass, formed at one end 
so as to give an opening which can be 
connected to a pipe having a valve in it. 
This pipe in turn is attached to a rubber 
hose, which is connected to the reservoir 
containing the air supply. The opposite 


end of the nozzle is so constructed as to 
give an opening about 3 inches long and 
3-100 inch wide; however, the length of 
the opening can be any dimension desired 
according to the volume of air at hand, as 
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the air pressure should not be lower than 
6c pounds to 80 pounds per square inch. 
The latter pressure will do much better 
work. With a pressure of 80 pounds and 
a nozzle 3 inches wide, a man can clean a 
cushion in two minutes. By opening the 
doors and windows in a car, quite a good 
job of cleaning backs and cushions can be 
done without moving either of them. The 
results from a sweeper’s standpoint are very 
good, as the compressed air will carry 
ahead of it all the dust and dirt which are 
in the lattice work of the floor, or in the 
heaters, or around the seats where they are 
fastened to the floor, much better than a 
broom, also much faster.” 

The same railroad has a system of wash- 
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backs that are dusted out of doors. For 
general dusting purposes a low pressure, 
from 15 to 25 pounds, is best. For cleaning 
seats, a pressure from 50 to 80 pounds will 
give ‘good results, but with a pressure ex- 
ceeding 80 pounds there is danger of in- 
juring the nap of plush seats. Where air 
is supplied to the piping system at 80 
pounds, reducing valves can be used for 
supplying lower pressures when necessary. 

Figure 5 shows a form of suction nozzle 
applicable for car cleaning work. The 
compressed air is ejected against the point 
of the inverted cone, which induces a 
strong current of air upward and from 
under the bottom of the inverted funnel, 
drawing the dust from the fabric of the 
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FIG, 2—NOZZLE FOR DRYING. 


ing and drying car cushions, and in connec- 
tion with this work uses a nozzle with a 
shield as shown in Figure 2, for drying out 
the fabric after washing. The shield is 
designed to prevent the water from flying 
ir all directions. 

In Figure 3 is shown a common form of 
air-spray nozzle for dusting with com- 
pressed air. This is a broad, thin nozzle 
with slightly curved edge. The open slit 
at the end should vary in width from 1-32 
to 1-16 of an inch and in length from I to 
6 inches, depending upon the kind of work 
to be done. A good form for general car 
cleaning is 1-16 of an inch wide by 5 to 
6 inches long. The straight-edge nozzle 
shown in Figure 4 is the most suitable for 
flat work such as car-seat cushions and 


seats and projecting it through a hose out 
of the car windows. 


THE SAND BLAST 


The air sand blast is used to advantage 
for frosting or “ grinding” the surface of 
glass, in either plain or decorative designs, 
for use as car-route designating signs, car- 
transom lights, etc.; for cleaning brass, 
iron, and steel castings and trimmings; for 
removing old paint and dirt from car 
trucks, car dashers, etc., preparatory to 
repainting ; for cleaning metal surfaces and 
structures in general, such as bridges, via- 
ducts, sides and roofs of buildings, etc., 
preparatory to painting or repainting ; for 
sanding paint or car roofs and _ buildings 
wherever sanded paint is needed for special 
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protection; in bonding work to obtain a 
clean, bright spot on the rail to which to 
attach the bond; in rail-welding work for 
obtaining clean, bright contact surfaces 
between the metal pieces preparatory to 
making the weld; for cleaning metal sur- 
faces in general prior to welding, brazing 
or soldering; and as mentioned elsewhere 
for applying sand to rails to prevent car 
wheels from slipping. 

To meet all the requirements arising in 
electric railway work, the simplest form 
of sand blast will suffice, and any one of 
a half dozen forms of apparatus, such as 
can be built at slight cost in the shops, will 
meet all ordinary demands. The object is 
simply to drive a stream of rapidly moving 
sand against the surface to be operated 
upon. 
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In Figure 6 is shown a form of sand 
blast tank very commonly used for frosting 
glass and for cleaning all sorts of metal 
surfaces. The compressed air enters the 
lower compartment and issuing through 
the cross pipe receives its charge of sand 
graduated by the slide valve which is reg- 
ulated by the lever as indicated. Just above 
the air chamber is the feed chamber for 
sand, the sand being fed in from the top 
through an inlet valve held in place by a 
spring. The upper section is the hopper 
into which the sand is dumped, when, by 
pushing down the spring with the lower 
slide valve closed, the sand drops into the 
feed chambers. 

Figure 7 shows a form of sand blast 
apparatus used at the shop of the Interna- 
tional Railway, of Buffalo, for cleaning dirt 
and old paint from trucks, car-dashers, 
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metal signs, etc. This work was formerly 
accomplished with gasoline blow torches, 
which were inconvenient and dangerous, 
The entire apparatus consists of a sand 
tank, a few feet of 34-inch iron pipe waa a 
nozzle made by flattening out a piece of 
34-inch iron pipe. Compressed air is taken 
through the iron pipe from an air com- 
pressor in the main shops. The sand, 
which must be of fine quality, is fed from 


the tank into the air pipe in the manner 


indicated in the diagram, the force of air 
combined with gravity being sufficient to 
draw the sand down the pipe in a good, 
steady stream. By means of the flexible 
connection and nozzle one man directs the 
sand against the surface to be cleaned, 
exactly in the same way as he would handle 
a blow torch of any kind. The superin- 
tendent in charge states that with an air 
pressure of approximately 90 pounds and 
a good quality of sand every particle of old 
paint is removed and a cleaner surface is 
secured than could be obtained with a blow- 
pipe flame, and in just one-half the time, 
inasmuch as one man now does the work 
formerly requiring the services of two 
men. 

Various styles of nozzles are used in 
connection with the sand blast. <A piece 
of % or % inch iron pipe at the end 
a flexible hose will serve for most pur- 
poses. The end of the iron pipe may be 
flattened out, leaving a narrow slit if de- 
sired. A more elaborate form of nozzle 
is illustrated in Figure 8. With this form 
the mingling of the air with the sand is 
postponed until both have issued from the 
nozzle. The inner straight pipe is the pipe 
through which the sand arrives by gravity 
or otherwise; this is surrounded by the 
enlarged hollow head of the air pipe, the 
one adjustable lengthwise within the other 
to determine the extent of the annular 
space between their open tapering ends ; the 
air rushing up the air pipe issues through 
this space, and converging, catches up and 
carries the sand forward, the two only 
mingling at the point shown by the vertical 
dotted line, well beyond the end of the 
nozzle. 

The ornamenting of glass for signs, 
transoms and windows has not been used 
extensively in electric railway work, but 
presents attractive possibilities. A momen- 
tary application of a sand blast, using very 
fine sand under moderate pressure, de- 
polishes glass over any space that can be 
covered by one stroke of the sand shower, 
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instantly changing the previously bright 
surface to that known as ground glass. A 
little longer exposure cuts more deeply, 
and with further time, apertures are readily 
pierced through sheet and plate glass. If 
the surface is partly covered with a tem- 
plate made from heavy manila paper or 
metal, the action of the sand blast is con- 
fined to the unprotected portions of the 
glass, and designs, letters, ornamentations 
and even perforations can thus be easily 
and cheaply obtained. The idea especially 
lends itself for making illuminated deck 
and hood signs for designating car routes. 
The same method is applicable to orna- 
menting metal signs. 
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away thin flakes of the glass with it. The 
fern-like markings are irregular portions 
of the original sand-blasted surface which 
remain on these flat conchoidal fractures. 
By using templates or overlays prior to 
frosting and gluing, the crystalline effect 
is sharply localized and confined to any 
portion of a design. This scheme of glass 
ornamentation and lettering is worthy of 
consideration and a small amount of ex- 
perimenting will lead to pleasing results. 
The best pressures and the best grades 
of sand to employ in the various uses to 
which the sand blast can be put are ques- 
tions best decided by experiment. Where 
an air-compressor is in operation in the 
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FIG. 4. 


the idea to 
translucent 
secured, 
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an extreme, 
variety of glass 
known as chip or 
crystalline glazing glass, covered with 
gray filaments and fern and _ feathery 
markings on an ice-like ground. The sur- 
face, first uniformly frosted with the sand 
blast, is then covered with a coat of strong 
glue, and when this has set, the sheets are 
placed in horizontal racks in an oven heated 
to 160 degrees. In the course of ten or 
twelve hours, the hardening glue audibly 
cracks and springs off in patches, bringing 


shops giving air compressed to from 75 
to 90 pounds per square inch the air for 
the blast can be taken through a regulating 
valve and the pressure at the nozzle regu- 
lated at will. For cleaning castings, trucks, 
etc., the full pressure of 80 to 90 pounds 
can be safely used, providing the blast is 
not kept on the work long enough to cut 
into the metal. For frosting glass a pres- 
sure of from 15 to 25 pounds is sufficient. 

The sand used may be clean, silicious 
sand as builders’ sand, seabeach sand, 
emery from fine to coarse, chilled iron 
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gratings or steel shot. The heavier mate- 
rials, as emery and chilled iron, are only 
used with very high pressure for cutting 
metal and stone. For cleaning metal sur- 
faces, a medium coarse sand is good. For 
glass frosting purposes a very fine, clean, 
sharp sand is best. 

Small castings and forgings can be 
readily cleaned by directing the sand blast 
against them as they lie in piles on the 
ground. This will effectually remove all 
hard scale, rust, dirt, etc., leaving them 
clean and bright. Metal surfaces to be 
welded, brazed or soldered can be ren- 
dered perfectly clean to give good contact 
by a few seconds’ application of the sand 
blast. 

The thorough work of the sand _ blast 
has been demonstrated in the cleaning 


paint a perfect contact with the metal and 
by this means obviating the formation of 
rust or loose scale. 

The air blast is useful for sanding paint 
on car-house roofs and buildings wherever 
sanded paint is needed for special protec- 
tion. The sand thus thrown with great 
force imbeds itself in the paint, and the 
air blast without the sand is used to blow 
off the excess, 

Brick and stone walls that have been 
blackened or charred by fire and smoke 
can be restored to their original appear- 
ance by means of the sand blast in practi- 
cally the same way as described for clean- 
ing structural work. A convenient method 
for securing compressed air for this pur- 
pose is by means of a gas driven air com- 
pressor mounted on a car or wagon with 
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of old paint and dirt from structural steel 
work for preparing it for repainting. The 
viaduct at One Hundred and Fifty-fifth 
street, New York, and elevated structures 
in various cities have been so cleaned, after 
rusting had taken place under the many 
coatings of paint, and blistering and peel- 
ing had given the work an unsightly ap- 
pearance with indication of damage to the 
structure. For this work compressed air 
was conveyed from 150 to 400 feet from a 
compressor to a receiver, and to the porta- 
ble sand-mixing apparatus near the work. 
A hose connects the sand mixer and 
nozzle, which is held close to the surface 
to be cleaned. A section can be made per- 
fectly clean and immediately painted by the 
air-blast spray process, thus giving the 


a sufficient length of air hose to enable 
the operator to reach the highest point to 
be treated, 

For cleaning rails preparatory to at- 
taching bonds, or for welding work, a 
portable air-compressing outfit is neces- 
sary, mounted on a smail truck or car. 
In this work, the sand blast gives as clean 
and as bright a surface as can be secured 
with a file or emery wheel, and in con- 
siderably shorter time. 


THE COMPRESSED AIR GAS BLOW TORCH. 


The gas blow torch in conjunction with 
the compressed air blast is a very excel- 
lent substitute for the gasoline and other 
forms of oil blow torch. The use of the 


air gas blow torch is not urged so much 
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on the question of economy, but on the 
score of cleanliness. It has been used with 
particularly satisfactory results for burn- 
ing off cars, preparatory to repainting ; 
also for soldering joints when rewinding 
motor fields; for brazing band-saws; for 
heating soldering irons and, in general, for 
any work that can be done with the ordi- 
nary gasoline torch. 

The nozzle used is made of brass, and 
consists of a %-inch tube, inside of a 
Y4-inch tube; the smaller pipe being for 
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the gas, and the larger one for the air. 
The air pressure and the supply of gas 
are regulated by stop cocks, giving any 
intensity of flame desired. The one pos- 
sible objection to the air gas blow torch 
is the lack of flexibility ; the air and gas 
pipes are necessarily limited in length, and 
the car to be burned off, or the other work 
to be done, has to be brought to a point 
accessible to the nozzle. This is an easily 
remedied difficulty, however, as in the case 
of car painting work, one track in the 
paint room can be reserved for the burn- 
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ing off process, and the flexible hose at- 
tached to the nozzle is made a sufficient 
length to reach any point on this track. 
For smaller work, it is usual to reserve 
one corner of the shop near the main air 


supply pipe for doing the brazing and other 
work. 


THE AIR BLAST FOR PAINTING, 
DISINFECTING, ETC. 


The compressed air blast is used for ap- 
plying paint to structural work, bridges, 
sides and roofs of buildings, roofs, trucks 
and metal parts of electric railway cars, 
and to the sides and roofs of freight cars. 
It is also an efficient method of whitewash- 
ing and kalsomining walls and fences. 

Painting and kalsomining by means of 
the air spray are rapid, economical and 
efficient processes. The paint is evenly 
distributed over the surface, and the spray 
carries the paint into corners and crevices 
that could not be reached with a brush. 
The method is particularly recommended 
for painting car trucks. 

In painting or kalsomining with the air 
spray, the essential thing is a suitable 
nozzle in which the paint is thoroughly 
atomized as it is blown outward by the 
air. Such a nozzle is illustrated in Fig. 9. 
The inner or air nozzle, having a \%-inch 
opening, is made on ‘the best lines 
for high air velocity, and is fixed central to 
the larger opening in the inverted conical 
nosepiece, which is flattened to a thin open- 
ing, about 1-32 inch wide, to project the 
paint spray in a thin sheet. The paint is 
drawn in at the side inlet of the tee piece, 
and both air pressure and paint supply are 
regulated by valves, both pipes being under 
the same pressure from the paint tank of 
from 50 to 80 pounds per square inch. By 

varying the opening of the valve of the 
spray nozzle, any density of the spray may 
be had from a thin cloud to a solid paint 
stream. The nozzle should be moved 
slowly broadside over the work; a jerky 
motion scatters the paint. The nozzle can 
be used in connection with a main central 
compressing plant and the air piped to the 
work, or it can be used with a portable 
motor-driven compressing outfit. The 
paint or whitewash can be drawn from a 
centrally located tank, or it can be carried 
ina small hand air-paint pot to which the 
nozzle is directly attached, or it can be 
carried in a smail tank or reservoir which 
may be strapped to the back of the oper- 
ator. 
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All of this apparatus can be constructed 
in the shops and will meet ordinary re- 
quirements, but if more elaborate appa- 
ratus is desired, there are several patented 
spraying machines on the market, some of 
which are very elaborate, 

It is probably true that the spraying ma- 
chine will not apply the paint as carefully 
as a man can put it on with a brush, and 
with a brush it is possible to rub the paint 
in and get a better film than can be ob- 
tained with the spray. However, on large 
flat surfaces, where a fine finish is not nec- 
essary, the economy and convenience of 
the spraying machine are unquestioned. 
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Where there are rods or similar surfaces, 
the spray will miss more than it hits and 
there will be considerable waste. On the 
other hand, the spraying machine reaches 
corners and places that the average painter 
does not take the trouble to reach. 
Several forms of air sprays are used for 
spraying the inside of cars, seats, floors, 
etc., with disinfecting and antiseptic fluids. 
T he form of the nozzle described for paint- 
ing will answer this purpose, although it 
is better to have smaller openings so as to 
deliver a very fine spray. 
LIFTING WATER BY COMPRESSED AIR. 


The air lift is a system of pumping 
water from artesian wells by means of 
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compressed air without the use of any 
moving parts other than the air com- 
pressor. For simplicity, durability, high 
efficiency and economy, the air lift system 
peculiarly commends itself for furnishing 
water for boiler feed purposes at power 
houses and for fire protection and other 
uses at car houses. The system, as indi- 
cated in Fig. 10, comprises two properly 
proportioned pipes, which are placed in the 
well and go down nearly to the bottom. 
The larger of the two pipes is for the 
water and the smaller pipe, which is for 
the air, leads from the air compressor and 
is connected into the large pipe at the bot 
tom through what is known as the foot or 
end piece. The compressed air is forced 
through the air pipe into the foot of the 
water pipe, through which it rises, carry- 
ing the water with it to the surface or to 
a tank. There is no moving mechanism 
below the surface to require attention or 
get out of order. In addition, sand or 
grit does not affect the action, the water 
is purified, and one air compressor will 
pump from several wells. 


FIRE SPRINKLING SYSTEM. 


The use of compressed air for maintain- 
ing the pressure of the automatic fire 
sprinkling system in car houses and other 
buildings is particularly desirable, espe- 
cially where buildings are not heated. 

In many cases, if the sprinkler system 
was kept full of water, the water would be 
liable to freeze. By connecting the sprink- 
ling system with ‘the water supply, and 
keeping the pipes in the building filled with 
air under pressure instead of water, the 
same results will be secured, for just as 
soon as an opening in the sprinkling sys- 
tem occurs the air will flow out, and the 
water immediately rises throughout the en- 
tire system, 

The air pressure can be maintained from 
a place of supply, such as a main reservoir 
tank, or, if desired, a separate motor 
driven air pump can be placed in the build- 
ing and the air pressure renewed every 
two or three days or when necessary. 

OTHER USES. 

The other uses for compressed air as 
enumerated in the introduction of this ar- 
ticle need not be described in detail, as 
numerous patented devices are made for 
all the various uses, and methods of ap- 


plication will suggest themselves for each 
particular case. 
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In concluding this chapter we give here- 
with statements sent us by several promi- 
nent master mechanics in response to re 
quests for data on the uses of compressed 
air in electric 

Mr. C. F. 
tive power and machinery, 


railway work. 
Saker, superintendent of mo- 
Boston Ele- 
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vated Railway Co., Boston, Mass., writes 
as: follows : 

“T would say that we are putting com- 
pressed air to various uses in our power 
stations and shops as well as on the ele- 
vated structure. 

“We have recently installed a motor 
driven direct connected compressor hav- 
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‘As to the various uses to which com- 
pressed air might be put in electric railway 
work, I would mention the following: 
Operating pneumatic drills and hammers; 
sand screens; air hoists; jacks; riveters; 
chipping hammers; forge hammers; pneu- 
matic hoists (both geared and straight) ; 
tire heaters; drills for tie rods, rail bonds, 
etc.; sand blast for cleaning rails, etc.; 
also for grinding glass; glass blow torch; 
signal system, etc. It is also used for 
cleaning motors, armatures, generators, 
coal handling machinery, etc. 

‘We are using compressed air for clean- 
ing controllers and motors with excellent 
results. We have no apparatus at present 
for cleaning car seats, but have recently 
made tests on apparatus for this work 
which gave good results and indicated that 
air can be heat to a very good advantage 
for this purpose. 

“In the power station we use com- 
pressed air for blowing out motors, gen- 
erators, ete., using a pressure from 20 to 
80 pounds. We find it a large saving over 
the old way of cleaning. 

‘We have in use several pneumatic 
drills for boring holes for tie rods and 
bonds on track work, etc. We have pneu- 
matic drills and hammers in our shops, 
and we have also used air in the sand 
blast for cleaning the ends of rails prior to 
welding. We have also used it in connec- 
tion with gas as a blow-torch for replacing 
the ordinary gasoline torch. 

‘Our experience with air hoists, cranes, 
jacks, etc., has been very satisfactory, par- 
ticularly for the first two. 
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FIG. 


ing a cz ipacity of 587 cubic inches of free 
air per minute at 125 revolutions. The 
horse-power of the compressor at this rate 
is 100. The cost per horse- -power for a 
compressor of this type and size is approx- 


imately $50, exclusive of cost of founda- 
tion. 
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“Compressed air also supplies the mo- 
tive force for the operation of the signals 
and switches on our elevated system, 

‘ As to its use in painting, we have used 
it to some extent in whitewashing, but 
with hardly economical results unless a 
large surface was to be covered. The 
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small machines operated by hand hardly 
give satisfactory results.” 

Mr. Edwin H. Olds, superintendent roll- 
ing stock, Milwaukee Electric Railway & 
Light Co., Milwaukee, Wis., says: 

“Our company uses compressed air for 
operating hoists for handling motors; for 
air drills; riveters, chipping hammers, etc. 
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FIG. 


We also operate a 600-pound steam ham- 
mer with it. We have also found air 
more than satisfactory for cleaning con- 
trollers and motors, and, in fact, for clean- 
ing everything from which dirt or dust 
can be blown. 

“We have used it but very little for 
painting or whitewashing. What little ex- 
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perience we have had with it, however, has 
been very satisfactory. 

“The way department also uses it in 
connection with sand blast for cleaning 
rails before cast welding.” 

Mr. H. J. Lake, master mechanic, the 
Muncie, Hartford & Fort Wayne Railway 
Co., Muncie, Ind., states: 
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“ Compressed air can be used for nearly 
every kind of work around the car barn 
and repair shop. I use it for cleaning the 
inside of cars under the seats, behind the 
heater pipes, cleaning cushions, armatures, 
controllers, motors, or anything else that 
needs a pressure to drive the dust out. I 
have used it for hoisting and for lifting 
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jacks; for hoisting it is very satisfactory, 
but for jacks it is not to be depended upon 
to hold any length of time. For drilling 
or chipping it is just the thing for any 
kind of portable work. I have never used 
it for sand blast, blow torch work, paint- 
ing or whitewashing, but know it will do 
the ne all right.” 

D. Wright, superintendent of 
coma the Rhode Island Co., Provi- 
dence, R. I. writes: 

“We use compressed air for cleaning 
cars both inside and outside before they 
go to the paint shop. Also, we use it for 
hoists, and a portable drill, and find com- 
pressed air something that we would 
hardly know how to get along without.” 

Mr. F. C. Randall, manager, National 
Electric Co., Milwaukee, Wis., writes: 

“In addition to the list of uses for 
compressed air by electric railways, I 
would cal] your attention to the private 
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Everett, the head of the Everett-Moore 
syndicate of railways in Ohio. This car 
was built by the J. G. Brill Co. and is a 
fine example of the car builders’ art. The 
car has sleeping, office, dining and toilet 
compartments. It is equipped with Chris- 
tensen air brake, and the air from the 
brake compressor is used to keep a pres- 
sure for the running water on the car, in 
the toilet-room. The pressure required 
for the air brakes is about 80 pounds, 
which, of course, is too high for use in 
toilet-room, but this is overcome by the 
use of a reducing valve which reduces the 
pressure for the water tanks to about 10 
or 15 pounds. By this method it is not 
necessary to carry a big water tank on the 
roof of car.” 

In subsequent chapters will be given data 
on the cost of producing compressed air, 
and a separate chapter will be devoted to 
the air brake—Street Railway Review. 
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Some Features of an Economical Compressed 
Air Installation.* 





During the year 1900 the Morning Mine 
at Mullan, Idaho, installed one of the 
largest and most economical compressed 
air plants in America, developing about 
1,000 horse power and costing about 
$150,000. The problem was to utilize the 
free water of the Coeur d’Alene river 
under a head of 140 feet, and the water 
from two ditches, one at 1,100 feet and 
the other at 1,400 feet elevation, upon an 
air compressor, and to convey the com- 
pressed air to the mine, five miles away. 
The quantities of water were so small 
during the dry season, that a special re- 
gard for economy became necessary in 
the installation, and no money was spared 
to accomplish the desired result. 

The compressor was a duplex, tandem, 








two-stage Rix compressor, having two 
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low-pressure cylinders 31%4 inches diam- 
eter by 42 inches stroke and two high 
pressure cylinders 18 inches in diameter 
by 42 inches stroke, these dimensions cor- 
responding to a pressure of 90 pounds 
gauge pressure in the mains and an alti- 
tude of 4,500 feet. A Pelton water wheel 
33 feet in diameter was installed at the 
shaft centre, and both the high pressure 
supplies were made to impinge upon its 
periphery. On each side of the large 
wheel a 12-foot Pelton wheel received the 
water from the 140-foot head. The num- 
ber of revolutions was 80 per minute. 
The foundations were massive and within 
them were located the intercoolers, re- 
ceivers and operating mechanisms for the 
water-wheels. The compressed air was 
carried to the mine through 25,000 feet of 
12%-inch casing. The results were more 


”* Written for The fie Meck, qe of Tech- 
nology, by Edward A. Rix, M 
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than satisfactory, for a coal bill of $5,000 
a month was saved. 

In order to realize to the fullest extent 
the power at hand, special attention was 
devoted to the air compressor design, and 











particularly to the valves, so that there 
should be as small a loss as possible in 
drawing the air into the cylinder and dis- 
charging it again. It was also desired 
that the compressor should be as noiseless 
as possible and subject to a minimum 











wear. To accomplish this, mechanical 
valves were used throughout. Valve 
openings of 12 per cent. of the piston 
area were used, the apertures being much 
larger than ever before used iti similar 
cylinders. 





The problem of the inlet valve was sim- 
ple, because this valve opens at the begin- 
ning of the stroke and closes at the end, 
and requires, therefore, a straight drive 
from a shaft eccentric, which has its high 














point about 90 degrees from the crank 
pin. 

The discharge valve, however, pre- 
sented other difficulties. This valve, 
while it closes at the end of the stroke, 
opens at that portion of the stroke, when 














the pressure in the cylinder reaches the 
receiver pressure, and at this point the 
opening should be instantaneous, because, 
otherwise the pressure will rise to an un- 
due height in the cylinder, making a large 
loss, and this condition is aggravated be- 
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cause the piston is at the middle of its 
stroke, or at the point of highest piston 
speed at this time. In this compressor the 
average piston speed of 560 feet per min- 
ute is 840 feet at the time the outlet 
valves should open. 














Cards from duplex, tandem, two stage 
Rix compressor, Jabér-Houghtaling indi- 
cator, springs made for air. 

Temperatures. — Atmos., 55 degrees 
Fah.; L. P. discharge, 135 degrees; H. P. 
inlet, 46 degrees; H. P. discharge, 140 de- 











grees; After-cooler, 62 degrees; 
water, 38 degrees. 

Theoretical intercooler pressure, 29.53; 
actual, 28.75. 

The problem was successfully solved, 
as the indicator cards submitted will tes- 


Cooling 


tify, being model cards in every way, the 
originals being fully as clean-cut as the 
reproductions. The chief interest in these 
cards is centered in the discharge line 
which is as straight and clean as if the 
indicator arm had met an obstruction. An 














understanding of the valve motion, how- 
ever, will readily show that this result is 
not a freak, but the only logical result 
from the motion employed. 

Instead of driving the valves by eccen- 
trics from the main shaft, it was deemed 














desirable to give each valve its own ec- 
centric, so that it could be set perfectly, 
and the error of the angularity of the con- 
necting rod done away with. To accom- 
plish this, a valve shaft was driven by 
mitre gears from the main shaft, and at 
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right angles to it and opposite the centre 
of each cylinder this motion was again 
turned at 90 degrees to a small shaft, 
parallel to the main shaft and carrying 
four eccentrics, one for each valve. The 
photographs of the valve motion model 
herewith submitted will give an accurate 
idea of the motion. 

Referring to these illustrations,- the 
wheel on the left represents the circle of 
the crank, the arrow showing the position 
of the crank-pin. The small circle with a 
cross directly opposite the crank pin is 
employed merely to designate the position 
of the crank-pin when it is behind the 
frame. The crank moves in the direction 
of the arrow. 

A is the inlet valve and B the outlet 
valve, both double ported to give quick 
opening. 














G represents the piston moving in the 
cylinder. 

O-is the eccentric that draws the inlet 
valve, through the rod and valve lever. 

N is the eccentric, shown as a small 
crank, that drives the outlet valve, by 
means of levers. The motion for the in- 
let valve is simple and easily compre- 
hended. 

The motion for the outlet valve is a 
compound one. It consists of the plain 
movement inaugurated by the eccentric, 
but interrupted at the desired point of 
valve opening, and the valve instantly 
thrown open, the eccentric finally over- 
taking the valve and closing it at the end 
of the stroke. 

Figure 1 shows the piston G at the end 
of the stroke, the crank-pin being at the 
extreme right and the inlet valve closed 


by the amount of the lap on the valves, 
as is also the outlet valve. The piston 
now moves to the left, and when it has 
moved a small distance sufficient to ex- 
pand the air in the clearance to atmos- 
pheric pressure, the inlet valve is ready 
to open, or is line and line. Figure 2 
shows the position of all of the parts. 
The outlet valve has increased its lap 
over the ports, and as the crank moves to 
the left the inlet ports are moved, and at 
Figure 3 we find the crank has reached 
the mid-stroke. The inlet ports are wide 
open, and the outlet ports are closed as 
they should be. 

Before going further it will be now 
necessary to consider the character of the 
levers, etc., attached to the outlet valve 
mechanism. 

H is a small cylinder, in this compressor 
6 inches in diameter, and having a mo- 
tion of one inch. P is a small piston 
valve, one inch in diameter, which covers 
or uncovers a small pipe opening C into 
the compressor cylinder. This small pis- 
ton is so nicely adjusted by a spring and 
the receiver pressure, which acts on the 
back of it through the pipe F, that when 
the pressure in the main cylinder reaches 
receiver pressure, this small piston will 
fly backward and permit the pressure to 
act on the piston, causing it to move up- 
ward. It is now in the upward position, 
but is about to be returned to the lower 
position ready to act when the time 
comes. J L J is a bell crank that carries 
the link M K at J, and is attached to the 
piston H at J. It is very evident that 
when the parts are in the position as 
shown at No. 3, whenever the crank 
moves farther the point N will begin to 
move toward the right and will push the 
lever N M. Now two things might hap- 
pen, if the bell crank, J L J, remained 
rigid, the link M K would turn about the 
point J and begin the return motion of 
the outlet valve. But this bell crank will 
not remain rigid, because it is easier for 
it to turn about the point L than for the 
valve to be moved. Therefore, the valve 
will remain stationary and the bell crank 
will tip over toward the right, and the 
piston H will begin to drop. 

No. 4 shows the crank half way down 
to the back centre, the piston H half way 
down, the inlet valve half closed, the pis- 
ton almost complete in its stroke and the 
outlet valve still closed. 

Figure 5 shows the crank on the back 
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centre, the inlet valve closed, the cylinder 
filled with air, the small piston H on the 
bottom, and the outlet valve in the same 
position it was in Figure 3—in fact, dur- 
ing this 90 degrees of crank movement 
the outlet valve has been at rest. 

The piston now takes a forward mo- 
tion and the air is being compressed. 
During this time the inlet and outlet 
valves remain closed, and soon a point is 
reached, as shown in Figure 6, when the 
piston has advanced until the air in the 
cylinder reaches receiver pressure. The 
small valve is overbalanced, it flies open 
connecting the piston H with the cylinder 
air pressure through pipe C, and instantly 
the piston H flies upward, the outlet valve 
B being thrown wide open, as shown at 
No. 7, where everything shows no change 
of position, except the piston H, and the 
valve The air will now be forced from 
the cylinder through the outlet valve, 
which will remain stationary until the 
eccentric has caught up with the move- 
ment made by the bell crank. Figure 8 
shows the main piston still further ad- 
vanced, and the outlet valve still station- 
ary. Finally the crank moves to the for- 
ward centre, the air has been all dis- 
charged, and the eccentric, having caught 
up, closes the valve and we are at position 
No. I again. 

Figure 9 shows how the earliest point 
at which the outlet valve may be thrown 
wide open, and Figure 8 the latest point. 
These positions represent a crank move- 
ment of 90 degrees during which time the 
outlet valve will remain wide open and 
stationary. The outlet valve, therefore, 
may be made to be in motion during but 
one-half the time, and of the other half 
one-quarter is balanced so that it gives a 
moving pressure on its seat during but 90 
degrees of the crank motion, which means 
a great saving in friction and in valve 
wear. 

If the valve is wide open and station- 
ary during all but the latter end of the 
piston stroke, when the piston speed is 
diminishing rapidly, it is self evident that 
the discharge the line on the indicator 
card must be straight and perfect. 

The small piston H is returned to its 
lower position simply by the reverse 
strains caused by the position of the ec- 
centric N, making a very simple mechan- 
ism. The movement of the piston H is 
noiseless, and is cushioned by air, like a 
dash pot. As nearly as could be calcu- 
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lated, the movement of the-piston H was 
accomplished in about 1-150th of a sec- 
ond, which is practically instantaneous, 
and during this time the main piston 
moves about 1 inch. 





Prevention of Dust in Mines.* 





In order to prevent the excessive dust 
raised by blasting in the mines at Johan- 
nesburg, thereby lessening the danger 
from miners’ phthisis, it appears desira- 
ble to aim at the formation of mud at 
the point of application of the drill. One 
method is to adopt the Bornet drill, 
which is being used successfully at the 
Anzin colliery in northern France. It 
consists of a hollow drill down which 
water is forced; in fact, it is the predeces- 
sor of the Leyner drill, now being used 
with some success on these fields. The 
weak points about such machines are: 
(1) The cost of the hollow steel; (2) 
trouble in sharpening, and (3) supplying 
water to the drill while at work. 

I was unable to see the Bornet drill 
at work, by reason of a strike in the 
Anzin district, which had caused work to 
be suspended. 

Another method is to use the Brandt 
rotary hydraulic drill, which is the only 
drill employed in boring the heading for 
the Simplon tunnel. Through the kind- 
ness of Dr. Foster, and Mr. James Fox, 
one of the consulting engineers to the 
tunnel company, I was enabled to see the 
drills at work. They were advancing the 
heading at the rate of over 20 feet per 
day, and the work was being carried out 
under almost perfect hygienic conditions, 
despite the fact that at the Swiss side 
the rock temperature was 123° F. 

The Simplon tunnel, when completed, 
will have a length of about 12.3 miles, 
and at the time of my visit the heading 
from the Swiss side had been advanced 
five miles. In order to secure an adequate 
supply of air to the men working at the 
face, two parallel tunnels about 50 feet 
apart had to be driven, the ultimate in- 
tention being to have one for the “up” 
and the other for the “ down”’ traffic, 
but for the present, one bore will easily 
carry it, so that only one (No. 1) tun- 

* Abstract in the Engineering and Mining Journal 
of a discussion by Chas. B. Brodigan on a paper en- 
titled ** The Prevention of Miners’ Phthisis by Venti- 


lation,’ Journal of Proceedings of the South African 
Association of Engineers. 
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nel is now being completed. These two 
parallel tunnels are connected by cross- 
passages every 200 m., though, as the 
heading advances, only the nearest cross- 
cut to the face is kept open. In No. 2 
tunnel, that is, the tunnel not at present 
being completed, all the water-pressure 
and air-pipes are situated; it also carries 
the water flowing from the face of both 
tunnels. In advancing the heading, No. 
1 tunnel is kept ahead of No. 2, so there 
is always a dead end beyond the nearest 
cross-cut to be ventilated. This venti- 
lation is secured by laying a 14-inch pipe 
from the cross-cut air-current to the 
face, and using a high-pressure water in- 
jector, directed into the ventilation pipe, 
to force or induce air right into the face. 

The tunnel headings have an area of 
about 8 square m., that is, about 7.5 by 
10.5 feet, and at the time of my visit the 
rock through which they were advancing 
was antigoro gneiss. This rock, though 
very hard in places, is much split up and 
breaks easily; so much so, that in the 
face ten holes suffice for a round. A 
two-hole cut is sufficient, and the remain- 
ing holes are arranged symmetrically 
around the cut holes. Each hole is 
charged with 2 kilograms, or 4.48 
pounds, of blasting gelatine, which is 
practically the same in composition as 
the explosives in use on the Rand. 

The actual work of drilling is per- 
formed by a set of three Brandt hydraulic 
drills, mounted on a horizontal hydraulic 
rack bar 12 inches in diameter, which is 
carried at the end of a pivoted lever, 
mounted on a four-wheeled lorry. By 
this arrangement the complete fixing, 
drills and rack bar, can be run into posi- 
tion, the rack bar set at any convenient 
height across the tunnel and parallel to 
the face, and the latter firmly fixed in 
place, after attaching the valve of the 
rack bar to the pressure pipe and placing 
wood blocks at each end of the bar, by 
simply opening a valve. 

Before discussing the actual work of 
drilling, a short description of the drill 
and boring bits will not be out of place. 
The Brandt hydraulic rotary drill con- 
sists essentially of two parts—a motor for 
rotating the drill and a pressure ram for 
forcing the boring bit into the rock. The 
motor is simply a twin-cylinder hydraulic 
motor, on the crank-shaft of which is a 
worm gearing into a worm-wheel that 
rotates the casing of the pressure ram. 


COMPRESSED AIR. 


The ram slides on a feather key, and 
can be run in or out independently of the 
rotation of the casing. The whole ma 
chine is made of gun-metal. The boring 
bit is composed of extension pieces of 
hollow steel, with a 134-inch central hole, 
each section having a threaded male and 
female screw of very high pitch at either 
end. The boring bit is made out of the 
same steel as the extension pieces and 
has at one end a male screw similar to 
the extension-piece screws; while the 
other end is provided with three cutting 
teeth, made by goring out with a milling 
cutter three triangular notches round the 
the periphery of the hollow bit, and then 
setting the teeth so formed on the point 
of the anvil. These teeth, after sharp- 
ening with a hammer and tempering, are 
the cutting teeth of the drill. Of course, 
like any other drill, the bits must “ fol- 
low” one another, the starting bits be- 
ing 3.5 inches across the set points and 
the finishing bits being 2.75 inches 
across. The boring bar and bit are made 
hollow throughout their length to serve 
as a passage for the exhaust-water from 
the drill-motor, so that when the water 
does its work in the motor-cylinder it 
passes through the hollow boring bar, 
and washes away any chips formed at 
the drill point, and, incidentally, kills all 
dust. 

The work at the heading is in charge 
of a foreman, who has under him three 
machine men, who operate the machines, 
regulating pressure and fuel, and three 
helpers who change cutting bits and ex- 
tension pieces as required. In starting, 
the boring bit is brought up slowly to its 
work, rotating all the while, and the 
actual cutting begins very tenderly until 
the drill beds itself; then the speed of 
rotation is increased to about eight revo- 
lutions per minute, the ram pressure be- 
ing increased in a corresponding degree. 
The linear speed at which the boring bit 
cuts into the rock varies with the hard- 
ness of the rock, but in antigoro gneiss 
the writer has observed 1 inch per revo- 
lution of the drill, the pressure being 100 
atmospheres. The effective stroke of the 
drill in use at the tunnel does not ex- 
ceed 10 inches, but may, of course, be 
more or less, acording to the design of 
the drill. At the end of the stroke, or 
when a bit is blunted, the boring bit and 
bar are withdrawn from the hole by re- 
versing the direction of the ram pres- 
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sure; as soon as the bit is clear the ma- 
chine helper strikes it sharply, unloosens 
the high-pitched screw, and screws on 
another extension piece and boring bit; 
this is the work of 30 seconds to 1 min- 
ute, and as soon as it is effected the drill 
again advances slowly to its work and 
cutting commences as before. Similar 
operations take place until the hole is 
finished. 

The holes are usually bored about 5 
feet deep, and, as mentioned before, in 
the whole face 10 or 11 holes are suffi- 
cient to break the ground. The actual 
time of drilling the round, with three 
machines, varies from two to three 
hours. The number of boring bits dulled 
varied between 100 and 110 per round. 

As soon as the face is drilled over, the 
usual procedure is to release the pressure 
from the rack or stretcher bar, slew it 
round “end on,” the drills being still 
mounted upon it, and run it out on the 
rails to the nearest cross-passage; but 
during my visit one of the rack-bar rams 
developed a leak, and had to be sent out 
for repairs and a new one placed in posi- 
tion on the carriage. This necessitated 
unshipping all the drills, an operation 
which took 12 men nearly 15 minutes to 
perform, as the drills each weigh 830 
pounds, and the bar 890 pounds. While 
the drills and bar are being removed 
three men charge and tamp the holes, 
and, as soon as the drill carriage is run 
out, shoveling plates are fixed up to 
within 6 feet of the face and covered 
over with about 4 inches of loose stuff 
from the sides of the heading. The 
round is now ready for blasting, and the 
miners withdraw about 200 meters into 
the tunnel. Ordinary fuse is used, ex- 
cept in wet holes; the lengths are cut 
so that the shots explode at regular in- 
tervals. As soon as the first shot is 
heard the stop-valve of the high-pressure 
water-pipe is opened and a stream or 
spray of water is directed against the 
face, while another spray is directed into 
the ventilating pipe so as to induce the 
powder gases away from the face; the 
net result of these measures is that 10 
minutes after the last shot had been 
heard, I was at the face again and found 
some of the men already at work. Of 
course, the smoke was rather thick on 
the way in, but once there, everything 
was comfortable; in fact, in the air 
stream now being directed toward the 
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face, the temperature, I observed, was 
31.5° C. or 89° F., whereas the rock 
temperature at the heading was 45° C. or 
13° FE; 

The work of clearing out the rock 
broken by the blast is most interesting. 
The men engaged on this work are a 
gang quite distinct from the miners or 
drillmen. The gang consisted of 14 men, 
of whom eight were shoveling into two 
trucks, which had been brought in by a 
horse and pushed up close to the face; 
three men were working next to the 
face, where the trucks could not reach, 
filling coir baskets holding about 30 
pounds. As each basket was filled it was 
stacked close to the worker, and, when 
the trucks had been filled and were being 
taken out, the men who had been shovel- 
ing now lined up and passed the baskets 
of stuff from hand to hand 40 to 50 feet 
down the tunnel, where they were 
stacked ready for loading into the trucks. 
The other three men were in charge of 
the horses and trucks. In this manner 
the work of clearing the face is made a 
continuous process; and, I must say, I 
never saw men work harder than those 
laborers; they share in the bonus granted 
to the miners for good driving. 

The trucks used are low bodied and 
easy to shovel into; they hold about 1.5 
cubic meter. Eight to ten wagon-loads 
result from a blast,and the face is cleared 
within an hour to 1 hour and 20 minutes. 
The drillmen or miners, seven at each 
heading, all wear oilskins, and stand in 
water all day. The wages paid, exclusive 
of bonus, are: For machine men, to fr. 
per shift; laborers and helpers, 5 to 7 fr. 
Bare living costs 1% to 2 fr. a day. A 
full shift of eight hours is worked, and 
no shift leaves until the succeeding shift 
arrives and takes over the work. 

Miners’ phthisis is unknown in these 
works; the men have an ample supply of 
air, the gases resulting from the explo- 
sion of gelatine are removed by the 
water spray, and there is no dust. Medi- 
cal evidence bears out the fact that all 
these preventive measures are justified 
by the fact that the work is being car- 
ried on without any danger to the health 
of the workers; there has never been 
anything like it in tunnel driving before. 
The speed at which the contractors guar- 
anteed to advance the heading is also a 
record, that is, 19 feet per day, and they 
have shown that they can exceed this 








2929 


under ordinary conditions. Why, then, 
could not this drill be used on the Rand? 

Well, the Simplon tunnel had to be 
driven, let the cost be what it will; the 
contract was let at 609,000,000 francs, a 
sum which is now shown to be too little, 
and the experience of the eminent engi- 
neers in control of the work led them 
to decide that the Brandt drill was the 
only’ drill which would enable them to 
carry out the undertaking. Yet, when 
one of those eminent engineers asked 
me to believe that it was also the best 
drill for our work at Johannesburg, I 
disagreed with him. 

’For let us now inquire into the prices 
they pay for their work. They have at 
Brigue five pairs of pressure pumps, 
three capable of delivering six liters each 
per second and two capable of delivering 
12 liters per second of water at 120 at- 
mospheres pressure. The pumps were 
only working at half-load, this being 
found sufficient for nine drills at the face. 
In connection with them there are two 
hydraulic accumulators, and to drive 
this installation for the supply of pres- 
sure water alone, three turbines, aggre- 
gating 400 horse power, are installed. 
All the water is not used solely in the 
drills, but comes in handy for injector 
pumps and air injectors; but the fact re- 
mains that for an installation of nine 
drills 400 horse power for pressure is 
supplied, which compares very unfavor- 
ably with about 100 necessary for the 
nine air drills themselves. For supply- 
ing the pressure to these nine drills a 4- 
inch solid-drawn steel pipe is necessary, 
and it should be nearly 3-16-inch thick. 
Each drill uses a maximum of 2 liters, 
say half a gallon, of pressure water per 
second, so that a water-course would 
have to be cut as the heading advances. 
As regards the maintenance of the drills, 
packing is the most expensive item; 
owing to the very high pressure used, 
stoppages are fairly frequent. In fact, 
in order to keep nine drills at constant 
work they have 15 drills in hand. 

The number of boring bits actually in 
stock at the time of my first visit was 
2,967, and about 700 a month are worn 
out. The actual weight in stock 


amounted to about 10 tons. The wast- 
age, owing to wear and sharpening, 
amounts to 10 cm., or 8.5 pounds, per 
meter advance of the tunnel. The stock 
of extension-pieces kept was 315 of 25 





COMPRESSED AIR. 





cm. length, and 620 of 50 cm., weighing 
about seven tons. The number of ex- 
tension pieces scrapped during the month 
amounted to 180 of 25 cm. and 138 of 
50 cm., or just over two tons. This is 
not an exceptional amount, as the engi- 
neer informed me that, since the tunnel 
started, over 34 meters per month of ex- 
tension pieces were scrapped, that is 
1,540 pounds per month. 

So much for the wastage of steel; now 
for ‘the cost of labor in sharpening. I 
found at Brigue five milling machines 
working day and night, cutting teeth on 
the bits, one automatic machine cutting 
male screws on the bits and extension 
pieces and one cutting female screws. 
Two blacksmiths were setting teeth and 
one man was hardening, tempering and 
annealing bits; for, as worn or broken 
bits came from the tunnel, they had to 
be softened before going to the milling 
machines. It is needless to go into fig- 
ures to prove that a system, which would 
necessitate the employment of so much 
skilled labor in simply sharpening the 
drills from nine machines, is much too 
expensive to be considered for a single 
moment. 

In order to complete my figures rela- 
tive to the drill I give an estimate of the 
cost of an installation of two drills: 
Three rock drills complete with rack 
bar, 6 sets extension rods, 100 hollow 
bits, pipe connections and spares, $4,200; 
hydraulic power plant: one pair No. II 
force pumps, to deliver four cu. liters 
per second; 1 accumulator, 1 high-pres- 
sure pipe connection between pumps and 
accumulator, 1 spur-wheel gearing for 
pump, $2,200; packing for sea voyage, 
$200; total, $6,600. This is the price free 
on rail, Winterthur station, Switzerland. 

In addition to the above, provision 
would have to be made for (1) a filter 
bed to clean and free from grit all the 
water to be used on the drills, (2) a 100- 
horse power engine to drive the pressure 
pumps, (3) new high-pressure water- 
pipes to the working face. 

One of the hygienic features of the in- 
stallation which makes for efficiency is 
the provision for bathing and washing 
and drying the clothes of the workers. 
A laundry, provided with a boiler, wash- 
ing machine, wringer, a number of con- 
crete washing and rinsing wells and a 
drying room, is built for their use, and a 
large building, 120 feet by 43 feet by 24 
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feet high, steam-heated and lighted by 
electricity, is the change room. The tem- 
perature of this room is kept at from 
68° to 75° F. by steam pipes carried 
about 3 feet high. The miners’ wet 
clothes are hoisted up to the higher parts 
of the room by means of pulleys and 
numbered cords, thus drying them 
quicker and better than if locked up in a 
cupboard. 





An Air Washer for Compressors. 





When air compressors work in a dusty 
atmosphere it is desirable that the air 
should be cleaned or washed before it is 
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The general construction and arrange- 
ment of the apparatus are shown in the 
accompanying engraving. The inlet 
openings are covered with wire-gauze, 
and are placed at opposite ends of the 
washer, to balance any suction pressure 
on the surface of the water. The air 
passes down through the end vertical 
channels, and is distributed, through five 
horizontal troughs, over the surface of 
the water in the washer. Slots are cut 


in the side-plates of each of the troughs; 
the air, passing through these slots, is 
split up into thin streams and thoroughly 
washed by the water, which should nor- 
mally cover the slots to a depth of 3 
i Vertical 


inches. baffle-plates are ar- 





Courtesy of Engineering and Mining Journal. 
AIR WASHER FOR COMPRESSORS. 


compressed. Special apparatus for this 
purpose has recently been designed by 
the firm of A. and Z. Daw, of London. 
One of these washers has just been sup- 
plied for an air-compressor built by the 
firm for the mines of the Ashanti Gold- 
fields Corporation, on the Gold Coast in 
West Africa. The compressor itself is 
steam driven, and is of the cross-com- 
pound, two-stage type; it will compress 
about 165,000 cubic feet of air per hour, 
to 90 pounds pressure. 


ranged along the troughs, to prevent 
swishing of the water, while horizontally 
inclined baffle-plates are so placed as to 
arrest any particles of water which may 
be carried up by the air. A sludgecock 
is fitted for the purpose of washing out 
periodically the sludge, or dirt, which 
may accumulate in the washer. As a 
further precaution, a vertical water sepa- 
rator is introduced between the washer 
and the compressor. 

Before the washer was shipped to 
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Africa, a special test of its efficiency was 
made. Hoppers were fixed in front of 
the wire-protected openings, and fine 
coal dust was fed into them; while the 
compressor was run at its full speed, 90 
revolutions per minute, for about 20 min- 
utes. The pipe which leads the air from 
the low-pressure cylinder in the com- 
pressor to the intercooler was discon- 
nected, while in its place there was fixed 
a large, clean duck bag. All the air from 
the low-pressure cylinder had to pass 
through this bag during the trial. About 
160 pounds of coal dust was fed into the 
washer, and, so far as observation was 
possible, every particle of the coal dust 
was separated in the washer. The bag 
was quite clean at the end of the run, 
showing _— none of the dust had 
reached i 

This OT should be found useful 
at many mills and mines where air-com- 
pressors are used. Clean air is desirable, 
and the apparatus seems simple and 
practical—The Engineering and Mining 
Journal. 





The Little Wonder Air Hammer Rock Drill. 


With improvements in quarrying ma- 
chinery that have attended the introduc- 
tion of pneumatic appliances, there has 








THE LITTLE WONDER AIR HAMMER ROCK DRILL. 
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been a demand for what is known as a 
hammer drill. This is a rock dfill of 
such size and weight as to be easily trans 
ported and operated by hand without the 
necessity of a tripod or other support. 
Mr. Martin Hardsocg, of Ottumwa, Iowa, 
has patented such an appliance which dif- 
fers in several important points from other 
devices of the same nature. His inven- 
tion is known as the Little Wonder Air 





THE LITTLE WONDER DRILL AT WORK. 
Hammer Rock Drill and is shown in the 
accompanying illustrations. 

This drill weighs 17 pounds and can, 
it is claimed, be operated successfully with 
14 cubic feet of free air per minute at a 
pressure of 80 to 100 pounds. It is said 
to strike 2,000 blows a minute. Chief 
among its difference’ is that it lacks a ro- 
tative mechanism. On account of the 
form of the bit which is shown in an ac- 
companying illustration, it is not necessary 
to turn the bit. All that is required is to 
twist the hammer back and forth about 
one-quarter of a turn, as the teeth being 
on an angle have the tendency to crosscut 
the impression already made by the pre- 
ceding blows of the hammer. The chan- 
nel across the face of the bit permits the 
air to pass out and keeps the cuttings 
blown out from between the teeth. The 
bit has a hole through the entire length of 
it to admit the air coming from the bit and 
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out of the hole being drilled, serving the 
double purpose of keeping the bit cool 
and driving the cuttings out of the hole. 
All that is needed to sharpen the bits is 
a forge anvil hammer and square file. 
The inventor claims that the success of the 
drill is assured by its simplicity. He states 
that a man can drill with it on an average 











of 250 feet in 10 hours, taking into con- 
sideration that he drills at the rate of 3 
inches to 5 inches per minute in quartz or 
granite, 6 inches to 8 inches in limestone, 
and 8 inches to Io inches in marble or 
sandstone. We are indebted to Mr. Hard- 
socg for the illustration and description. 





An Improvement in Valve-Motion of 
Duplex Air Compressors.* 


The use of poppet valves held down by 
springs operates in pumps handling in- 
compressible fluids merely to increase the 
work done by the piston, generally only 
by a trifling amount. The same system of 
valves applied to a compressor working 
with an elastic fluid not only involves a 
similar loss by the friction of the fluid 
in passing the spring-loaded valves, but 
also decreases the density of the fluid fill- 
ing the cylinder at each stroke, so that the 
total weight of gas handled falls consider- 
ably below that corresponding to the swept 
capacity of the cylinder. Such valves, by 
reason of their inertia, tend also to delay 
closing till after the reversal of the motion 
of the piston at the end of its stroke and 
thus to cause a further loss by slippage 
For these reasons mechanically actuated 
inlet valves are generally applied to com- 
pressors of medium and large size. The 
adaptability of the duplex or two-crank 
type of direct-connected air compressor to 
varying capacity requirements and occa- 
sionally unusually low speed, together 
with the superior economy of its steam 
cylinders working under short cutoffs, has 
brought about its general use except for 


* A paper by Sterling H. Bunnell presented at 
the New York meeting, December, 1903, of the 
American Society of Mechanical Engineers. Illus- 
trations given through the courtesy of the Engi- 
neer Publishing Co. 
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supplying such small quantities of air as 
can be delivered by the single cylinder of 
the “ straight-line” or single crank tandem 
compressor of small size. It is to the 








EMENT OF STEAM VALVES FOR MEYER CUTOFF. 
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common type of duplex compressor, with 
Meyer steam cutoff valve gear and me- 
chanically actuated air-inlet valves that 
the construction to be described applies. 
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The main steam valve of a Meyer or 
riding cutoff gear is set exactly like any 
plain side valve, being laid out to give 
proper steam lead, exhaust opening and 
exhaust closure or compression, without 
regard to the point of cutoff, which will 
therefore come somewhere around % or 
% full stroke. The riding cutoff valve is 
operated by an eccentric set either just 
opposite the crank, or, better, a little back 
of this position. The air-inlet valves are 
usually of rotary type, driven like Corliss 
steam valves by a rocker or wristplate con- 
nected to the valve arms by short links, or 
they may be plain side valves. In any 
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case the inlet valve must close as the 
piston reaches the end of its stroke and 
open shortly after it.commences the suc- 
tion stroke, the lateness of opening being 
for the purpose of allowing the air con- 
tained in the clearance space to expand to 
the pressure of the air in the intake. The 
required position of the eccentric oper- 
ating air-inlet valves is therefore approxi- 
mately at right angles to the crank oper- 
ating the piston, or more or less back of 
this position. 

Air compressors of the type just de- 
scribed have been regularly provided with 
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FIG. 2. VALVE DIAGRAM 


six eccentrics to operate the double steam 
valves and air-inlet valves of the two sides 
of the duplex machine. A moment’s con- 
sideration of the preceding paragraph will 
show that the cutoff valve eccentric of one 
steam cylinder and the air-inlet valve 
eccentric of the opposite cylinder are a 
little back of the position opposite the 
crank on the steam cylinder side, while the 
alternate steam and air cylinders have 
valves to be actuated by eccentrics, one 
set back of the position opposite the crank 
and the other 180 degrees from the first. 
It is only necessary to modify the arrange- 
ment of valve arms and links of the inlet 
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valves of the latter compressing cylinder, 
using precisely similar valves, valve arms 
and other gear, except the rockers or wrist- 
plates, to allow of driving the air-valve 
gear of each side of the machine by direct 
connection to the cutoff valve rod of the 
other side. 

The details of the gear are clearly shown 
by the illustrations. Steel tube is common 
enough to-day to allow of using it for the 
right and left threaded sleeves of the cut- 
off valves. Through each sleeve is passed 
a smaller solid rod connected at one end 
by means of suitable rockers and pins to 
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the eccentric rod, and at the other end to 
an arm carried on a cross shaft. This rod 
drives the encircling sleeve, and, therefore, 
the cutoff valves carried on it, through the 
medium of two simple split clamps touch- 
ing the ends of the sleeve. The cross shaft 
passes through bosses on the compressor 
cylinder casting and terminates in a boss 
on the opposite compressor cylinder, and 
carries adjacent to the latter boss the 
wristplate or rocker driving the inlet valves 
of this side. This description applies also 
to the details of the corresponding gear 
of the other two cylinders. It happens 
that there is absolutely no difference be- 


and tighten the collars. 
can be changed to equalize the cutoffs at 
any time without disturbing the long rod, 
merely shifting the clamps as desired, and 
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The cutoff valves 


the air valves may be shifted or reset 


without disturbing the equality of the cut- 
offs. 
the saving of two eccentrics, straps, rods 


The net result of the arrangement is 


and rockers, and of the space between or 


outside the cylinders that would otherwise 


be occupied by these parts, at the cost of 
substituting a piece of steel tube for a 
solid rod, and of enlarging the diameters 
of steam chest glands to correspond. The 
feature of operating one side of the ma- 











FIG. 3. BROWN-COCHRAN AIR COMPRESSOR WITH POSITIVE AIR VALVES. 


tween the two sets of parts except in the 
two wristplate rockers, and in the fact 
that one of the long rods is a little longer 
than the other because the centre of its 
rocker is farther back on the air cylinders. 

It looks at first sight as if this combina- 
tion would be troublesome to lay out and 
to adjust in erecting the compressor. 
There is really no additional complication, 
for it is only necessary to slack off the 
clamps on the long rods, set up the air- 
valve motion in the usual way, locate the 
eccentrics as required, and then set the 
sleeve along the rod to give even cutoffs 





chine alone in case of necessity is not lost, 
because as long as the crankshaft is not 
broken and the cylinder castings remain in 
position, the eccentric driving the air-inlet 
valves of the cylinder which is to be oper- 
ated may as well be on one end of the 
shaft as on the other. 

The compressor shown embodies a 
modification of the usual framing, which 
has some advantages. The two separate 
bed plates are bolted together along their 
centre lines, and are further bolted to a 
single cross member lying under the cylin- 
ders. The strains which tend to work the 
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ordinary duplex machine on its founda- 
tions are thus resisted directly by the cross 
frame, making the machine nearly inde- 
pendent of a masonry foundation except as 
a mere support. Tie rods between the 
upper parts of cylinders and over the 
guides add greatly to the rigidity of-the 
whole. 

A number of these machines have been 
constructed ranging from 12 to 24 inches 
stroke, all of which have been shipped 
without taking apart and leveled upon 
foundations in a few minutes’ time. Some 
of these compressors have been continu- 
ously operated at speeds up to 200 revolu- 
tions per minute for months together, and 
none of them have developed any objection 
to the combination of valve mechanism de- 
scribed, or have shown the tendency of the 
usual duplex compressor with independent 
frames to shift on its foundations, and 
thus work out of alignment. 





Pneumatic Stone Working Machinery, 


Progress in both the use and variety 
of uses to which pneumatic stone work- 
ing machinery and implements are being 
adapted in the stone industries continues 
to manifest itself. It is to be observed 
not only in the amount of work turned 
out by the quarriers and manufacturers 
whose works are equipped for large 
undertakings, and in which a greater 
variety of the several classes of machin- 
ery and tools are in operation, but in 
the increasing number of smaller estab- 
lishments throughout the country which 
are adopting the pneumatic tool for 
manufacturing and finishing processes. 
The facility with which compressed air 
can be conveyed to q distance from the 
air compressing plant, and then be util- 
ized as a power, and its adaptability to 
the operation of stone working tools 
and implements, has prompted the 
mechanical inventor and designer to 
extend its use to larger appliances re- 
quired in the quarrying and finishing 
of building and monumental quarry prod- 
ucts. The characteristics of air under 
pressure make it peculiarly available as 
an economical and useful motive force 
for the tools now so generally coming 
into use, and the inventions and im- 
provements which have been made in 
the past few years are prophetic of still 
further advance in the near future. 
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The larger manufacturers are all familiar 
with the pneumatic hand tools, and most 
of them have-had enough experience in 
their use to be able. to discriminate 
between the various makes as to the 
best for their particular materials and 
class of work, The makers of these 
tools, owing to the steadily increasing 
demand for them, have kept constantly 
on the alert to improve them, both in 
design and efficiency. The trend of im- 
provement has been principally in the 
direction of simplicity, fewer parts, 
durability of construction and economy 
of consumption of compressed air, the 
latter a very important consideration. 

Of the two types of hand tools, the 
valve and the valveless, a decided prefer- 
ence is shown by users for the valveless 
device. Here simplicity with durability 
and great rapidity of action, with econ- 
omy of air, are marked features. How- 
ever, where a long stroke is essential 
and rougher work is to be carried out, 
the valve construction is employed. 
There is no limit to the class of work 
that can be accomplished by the higher 
grade tools now produced by the stand- 
ard makers, whether in the quarries or 
the sheds. For roughing, peaning and 
bushing blocks and moldings, the most 
intricate carving of architecture or orna 
mental embellishment, to the finishing 
of statuary, pneumatic hand tools have 
superseded the old-time hammer, point 
and chisel, and in the finer class of work 
can be used effectively where former 
methods are impracticable, and the qual- 
ity of the work, in a general way, is far 
superior. 

The reformation which has been ac- 
complished in stone dressing by the 
use of compressed air for the opera- 
tion of pneumatic and finishing tools is 
rapidly being extended to heavier work, 
and among the latter introductions is 
the surfacing machine and the plug 
drill. The surfacer will operate over 
any surface dimensions within reach of 
its radiating or movable arm, and is 
equal to any other requirements of such 
work. There are several types now on 
the market. built for heavy or light use, 
and differing mainly only in the design 
of details and general proportions. 

The plug drill is a very important addi- 
tion to the series of pneumatic tools. It 
can be used for drilling plug and Lewis 
holes, or for channeling and peaning, 
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and is adapted for either the quarry or 
the shop. It can be used for either top 
or side holes, is light in weight, and can 
be operated with ease in any position. 
By the aid of this tool plug holes 3 
inches deep and % inch diameter can be 
drilled in from 20 to 40 seconds. The 
use of pneumatic tools is: rapidly extend- 
ing to other building stones _ beside 
granite and marble, and with good 
reason—it is simply a modification of 
efficiency to the work to be accom- 
plished. In granite of all degrees of 
hardness these tools have proved very 
effective and are in increasing demand, 
but in some of the finishing operations 
on marble, in certain quarters, old-style 
methods are still preferred. 

Concerning the use of pneumatic im- 
plements among dealers throughout the 
country, who, to some extent, do their 
own manufacturing, the important con- 
sideration is: Will such a plant pay 
and under what conditions? It is 
largely a question of quantity of fin- 
ishing business and number of em- 
ployees. The plant required in the 
main is either a gas, gasoline or 
electric motor, an air compressor and 
appurtenances, and the requisite number 
of tools of the various sizes. An ex- 
perienced dealer, after mature study of 
the matter, has stated that there must 
be business enough in the establishment 
to keep four tools in constant use to 
make investment in a pneumatic tool 
outfit a really paying one. It has also 
been stated that there is a profit of 15s. 
per tool per day in a properly managed 
and well-arranged retail shop. But the 
question must be carefully studied for 
every individual installation, as in some 
cases profits will be secured which would 
be impossible in others, and the amount 
of work to be executed will not always 
determine the advisability of putting in 
the plant.—The Stone Trades Journal. 





A Fire Engine Operated by Compressed Air. 





A description of the compressed air 
power plant at Norwich, Conn., has al- 
ready been given, and the fact has been 
noted that steam engines were being 
successfully operated by compressed air. 
Chief H. L. Stanton, of the Norwich Fire 
Department, has tried this experiment of 
using the compressec air supply to oper- 
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ate one of his fire engines of the Amos- 
keag type. This trial was described in 
the Municipal Engineer and Journal, to 
which publication we are indebted for 
the illustration and the following: 

“The air pipe, 1% inches in size, was 
laid 500 feet long, and with four valves 
between the main supply in the street 
and the engine, the pressure was some- 
what reduced. This pipe was connected 
with a T placed under the whistle, thence 
to the boiler and engine, which was the 
only method possible on account of the 
old style construction of the engine. It 
was known before starting that the one 
and one-half inch pipe would not fur- 
nish and maintain a pressure of ninety 
pounds, but the successful working of the 
engine showed conclusively that with a 
larger supply pipe of, say twenty feet in 
length, from the main, the maximum 
pressure allowed for the engine could 
have been obtained. 


“After the machine was draughting 
water twenty-eight feet with forty-five 
pounds air pressure and playing three 
one and one-eighth inch streams through 
three lines of hose 100 feet in length to 
a distance of about 150 feet, all three 
lines of hose were siamesed into one 
with a one and three-quarter inch nozzle, 
and a stream of 160 feet was thrown un- 
der forty pounds water pressure. No at- 
tempt at distance was made, as the ob- 
ject of the test was to see how the engine 
would work draughting and throwing 
water by the use of compressed air. The 
engine was run about an hour and a 
half, and a singular phenomenon was 
that within ten minutes after starting the 
steam pipes to the cylinder were covered 
with frost a sixteenth of an. inch in thick- 
ness, and to a person standing 100 feet 
away the exhaust from the stack looked 
as much like smoke as though there was 
a fire in the boiler. 


“Chief Stanton has had this experi- 
ment in mind for some time and to fur- 
nish sources of water supply in case of 
the use of the air the old cistern in the 
front of the Wauregan house and also 
the one on Union Square have been con- 
nected with an eight-inch supply pipe 
fitted with valves. His+plan is for the 
department to purchase a fire pump of 
improved pattern and mount it on a low 
wagon specially constructed therefor to 
be drawn by one horse. To have pipes 
from the compressed air mains to such 
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points as the two cisterns named, the 
steamboat wharf and one or two other 
points along the river front. A few hy- 
drants in the business section of the city 
to be supplied with this attachment. The 
underground connection to have a shut- 
off and a piece of flexible steam pipe of 
about twenty-five feet in length to make 
the connection with the air pipe. This 
would provide a method of playing a 
powerful stream of perhaps 1,200 or 1,500 
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“ The use of compressed air would not 
mean the doing away with steam fire en- 
gines in that. But as the present en- 
gines are about worn out, it would be 
the idea to purchase two of smaller size, 
say 600 gallons each, which could be 
handily drawn up the steep hills. With 
these and the air-pump engines, the busi- 
ness section would be amply protected 
against any large fire. 











ENGINE USED IN COMPRESSED AIR RUNNING TEST. 


gallons per minute from river, cistern or 
hydrant. 

“When an engine is obliged to get its 
water from the river, the boilers foam 
badly, owing to the presence of sewage 
in the water. This interferes with the 
pressure, and is often a serious handicap. 
This makes necgssary, for use with steam 
pressure, the employment of city water 
whenever possible. With the use of 
compressed air no water being needed 
for steam the foaming in the boiler is 
obviated. 


“ With the exception of one small sys- 
tem in Canada, this is the only com- 
pressed air plant in this country. Its 
power is made by hydraulic methods. A 
dam across the Shetucket River, four 
miles above the city turns water into a 
large iron tube sunk 200 or more feet 
into nearly solid rock, which maintains 
an even pressure all over the city of 
ninety pounds. Many stationary engines 
throughout the city are now run by this 
system.” 
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A Pneumatic Baggage Handler. 





An illustration of a pneumatic baggage 
handler was shown on the cover of Com- 
presseD Air for February, 1901. Since 
that time this device has been perfected 
from a single piece machine to an elevator 
handling 2,000 pounds at a single hoist, 
using a low wheel truck 3% feet by 6 feet 
for rapid work. The accompanying cut 
shows a baggage car equipped with the 
device. This car was given a trial on the 
Michigan Central Railroad, Bay City Divi- 
sion, and did 30 days’ service, covering 
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For milk or fish cans this device offers 
special advantages as a time saver. It can 
also be used with a larger platform for 
loading and unloading live stock without 
having to wait for switching to platforms 
or chutes. 

The present hoist has a lifting capacity 
of 2,000 pounds, which can be increased 
by enlarging the cylinder. The under 
frame of this car is of solid steel. Two 
24-inch and one 20-inch I beams form the 
centre trusses. Nine-inch I beams form 
the side, all being riveted together. The 
doorways are supported by large iron 
channels, and there is a steel truss over the 
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6,344 miles without any accident, the train 
baggagemen. handling the device them- 
selves. 

This car has. a doorway 4 feet 10 inches 
wide, with a.folding leaf as a platform 
which is 4 feet clear when open. The 
baggageman has a low wheel truck in the 
car which he loads as the station is ap- 
proached. This truck is run on the plat- 
form and lowered and exchanged for the 
loaded one in the station. The time for 
making the exchange at Vassar, Mich., was 
30 seconds. This included handling two 
truck loads of 21 pieces of baggage in and 
out of the car. 


doorway which. assists in carrying the 
platform. When the platform is not in 
operation it raises up against the side of 
the car and is held in position by independ- 
ent hooks or hangers that automatically 
fasten when the platform reaches its high- 
est point of elevation. It is claimed that 
there is no chance of the platform lowering 
by accident when the train is in motion. 
The car stands 14 feet 534 inches high, 10 
feet wide, 67 feet long, and weighs 80,000 
pounds. This device is controlled by the 
Safety Baggage Handler Co., of Manistee, 
Mich., through the courtesy of which com- 
pany the illustration is shown. 
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The Christensen Motor Driven Air 
Compressors. 


N. A. Christensen, 


Herman Building, 
Milwaukee, who 


manufactures an air 





DUSTING CUSHIONS WITH COMPRESSED AIR. 


compressing apparatus largely used for 
air brake work in electric cars, has turned 
his attention to the needs of automobilists 
and automobile stations, and the plants 
illustrated herewith are among those built 
for this class of work. 
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of which are therefore not water jacketed, com 
A complete installation comprises a motor top 
compressor, an air reservoir (or as many base 
reservoirs as may be required), pressure com 
gauge, electric switch and fuse, and the sing 
automatic governing device. The appa- larg 
pist 
sha! 
mot 
The 
sha 
out 
The 
all 
of | 
cha 
oth 
inte 
kep 





ratus is entirely self contained, compact 
and substantial, and is built in sizes from 
1% to 10 horse power. 

The electric motor by which the air 
pumps are operated is series wound and 
can be arranged for use with any power 





INFLATING TIRES FROM AN AIR TANK, th 


The first illustration shows a motor 
compressor intended for intermittent 
service only, and the compressor cylinders 


or lighting current. A 


pinion on the 
meshes with a_ double 
the crank shaft of the ci: 
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compressor. The motor is placed on the 
top of the compressor crank case, and its 
base forms the cover of the latter. The 
compressor is of the double cylinder 
single acting type, having cylinders of 
large diameter and short stroke, and trunk 
pistons. The cylinders, cranks, crank 
shaft, etc., are arranged as in a gasoline 
motor, and splash lubrication is used. 
The gear on the end of the compressor 
shaft is surrounded by a casing, keeping 
out the dust and dirt and retaining oil. 
There are no oil cups used in the machine, 
all parts being oiled from the crank case 
of the compressor. The suction and dis- 
charge valves are independent of each 
other, and are exactly alike and therefore 
interchangeable. The air pressure being 
kept at 125 pounds, there is no need for 
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jacketing either the cylinders or the tanks. 
One hour’s run is about the limit, and 
should be followed by two hours’ rest. 
Fhe automatic governor is a_ simple 
piece of mechanism actuated by the pres- 
sure of air in the main reservoir. It has 
only two moving parts. When the pres- 
sure in the reservoir rises to the maxi- 
mum the governor opens the main switch, 
cutting off the current and stopping the 
motor. When the pressure is reduced to 
the minimum, the governor closes the 
switch, starting the motor, which con- 
tinues to run until the pressure again rises 
to the maximum. The motor is espe- 
cially designed for this service, and is 
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started and stopped without the use of 
resistance in the circuit. 

For high pressure work and for con- 
tinuous runs compressors are built with 
all necessary parts water jacketed. For 
pressures up to 250 pounds a two-stage 
compressor with an intermediate cooler is 
built; but these illustrated are probably 
the best adapted to the ordinary run of 
automobile work. 

Compressed air from the storage tanks 
can be used for inflating tires, cleaning 
cushions, etc. It is said that by actual 
test a tire can be inflated to 90 pounds 
pressure in one and one-half minutes. A 
gauge is provided, by the use of. which 
the air pressure in all tires may be kept 
uniform and excessive pressures avoided. 

For inflating tires on the road an air 
reservoir is attached to the frame of the 
automobile. This reservoir may be charged 
with air at a pressure of 250 pounds by a 
high pressure compressor, and the ordi- 
nary size will inflate three or four tires to 
go pounds without recharging. The reser- 
voir is hermetically sealed, all loss of 
pressure being guarded against, but when 
required the air may be released as rap- 
idly or as slowly as desired. These reser- 
voirs are of seamless steel tubing, are 
from 5 to 16 inches in diameter, of any 
length desired, and weigh from 60 to 100 
pounds, according to size. They are tested 
to 500 pounds pressure. 

Cleaning by compressed air was long 
ago demonstrated to be a success, and the 
application of this process to the automo- 
bile is simply a development along well 
known lines. By the use of nozzles of 
various forms not only the cushions, etc., 
can be cleaned, but also the machinery, all 
the crevices of which may be easily 
reached and cleaned without the use of 
waste or cloths. There is apparently no 
reason why this system could not also be 
adapted for starting motors. 

The smallest plant has a motor of 1% 
horse-power; air cylinders, 4% inches 
diameter by 2 inches stroke, and the pis- 
tons perform 200 strokes per minute each. 
The capacity is 7.5 cubic feet of free air 
per minute. Suction and discharge pipes 
are %4 inch in diameter. The length of 


entire outfit is 1934 inches; width, 16 
inches; height, 14% inches; net weight, 
265 pounds.—Horseless Age. 
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A New System of Mine Ventilation.* 





The limitations of the present system 
of mine ventilation are never more 
clearly shown to the public than at a 
time of some great mine disaster such 
as recently occurred at Cheswick, Pa. 
Here is a mine that has spared no ex- 
pense in making its equipment the best 
that the market afforded, and, so far as 
we know, this frightful accident occurred 
at a time when they were working under 
“usual conditions.” 

Without going into the details of this 
specific case it is only necessary to point 
out that, as the ventilating fan was in 
operation before and at the time of the 
accident, it did not carry off the explo- 
sive mixture present, nor could the res- 
cue parties go into the mine before the 
second or third day after the explosion 
without loss of life. If the fault is not 
with the fan then it is the system (which 
depends entirely too much upon human 
watchfulness) that is at fault. 

The purpose, of course, of any venti- 
lating system is to supply fresh air to 
confined living spaces, and, at the same 
time, carry off natural body exhalations 
and noxious gases when present. In a 
mine or tunnel the system should also 
be so planned that in case of an accident, 
such as a fallen roof or cave-in, the 
whole or part of the svstem is not ren- 
dered inoperative. That the fan fails in 
accomplishing the above is because it 
is impossible under ordinary working 
conditions for the air in the main air 
courses or entries to draw the vitiated 
air and gases from the rooms where the 
men are at work, as these rooms really 
form pockets or dead spaces. Then, 
also, as shown in the cut, a fallen roof 
between the workings and main air 
course will shut off any possible fresh air 
supply to the entombed miners with fatal 
results. 

The following ventilating system on 
which patents have been applied for is 
not subject to these limitations for it 
meets the requirements as follows: 

An air compressor furnishes fresh air 
under pressure to the main supply pipe 
line, this pipe for comvenience to be 
placed in a pipe of larger diameter (as 
shown), this larger pipe leading to an 


* Written for the Coal Trade Ht rng by F. C. 
Weber, member A. S. M. E. and A. I. M 
Pittsburg, Pa. 
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exhauster or another air compressor, the 
purpose of which is to draw the impure 
air out of the mine, at or near the work- 
ing faces, and discharge it into the at- 
mosphere. These main lines are prefer- 
ably placed on the surface of the ground 
(or slightly below the surface in a box 
or trench) parallel with, or just over the 
main entry, and are connected at inter- 
vals with vertical pipes of lesser diame- 
ter, said vertical pipes leading through 
the roof of entries or to one side, or, so 
as to not interfere with the other mine 
equipment. The suction or exhaust pipe 
opens at, or near, the roof of room or 
entry and the supply pipes lead lower 
down and at sides where hose connec- 
tions or horizontal branch supply pipes 
can be added so that the live air can be 
applied at or near the face of the work- 
ings to jet away the noxious gases or 
drive them into the main air courses in 
case a fan is also used. 

The main air lines can also be placed 
under the floors of entry deep enough so 
as not to be injured by an explosion or 
fallen bodies, and, at the same time, 
where they would not be subject to cor- 
rosion. Of course, by having the main 
pipe lines on the surface of the ground 
they would be under better inspection at 
all times and could easily serve as a 
means of communication with entombed 
miners in case of an accident. 

The cost of installation of this system 
will, of course, depend upon local condi- 
tions. Separate air courses are not re- 
quired; their construction would be much 
greater than the cost of compressor and 
pipes and cost for drilling the vertical 
holes. A mine using compressed air as 
a motive power could utilize the supply 
lines for transmitting their power to 
good advantage for the friction losses are 
apt to be considerably reduced by the 
use of larger diameter pipes of shorter 
lengths. 





Compressed Air in Japanese Coal Mines. 





Particularly timely is an article in the 
March number of Mines and Minerals on 
“ Japanese Coal Mines.” It gives a brief 
outline of the mining department of the 
Hokkaido Colliery and Railway Company, 
by K. Yonekra, manager and chief engi- 
neer of that department. 

_ In a description of the method of work- 
ing he says: 
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“Since January, 1900, pneumatic rock 
drills and coal mining machines, made by 
the Ingersoll-Sergeant Drill Company, 
have been tried to drive entry levels and 
to undercut coal, and they have been 
found so convenient in practice that they 
will be gradually adopted at all the 
mines.” 

In the description of the haulage sys- 
tem in use the following is of interest: 

“The haulage at No. 1 entry level is 
accomplished by compressed-air locomo- 
tives made by the H. K. Porter Com- 
pany, of Pittsburg, Pa. The tracks for 
the locomotives are all laid out with 16- 
pound steel rail of 50-centimeter (20 
inches) gauge. The locomotive has 6- 
inch diameter cylinders, 10-inch stroke, 
four 22-inch driving wheels, a wheel base 
of 4 feet; weight of engine, in working 
order, about 12,500 pounds, all on the 
driving wheels; height above rail, 4 feet 
10 inches; width, 3 feet 3 inches; length 
over bumpers, 14 feet 10 inches. The air 
tank is made of the best homogeneous 
open-heafth plates; it is 12 feet long and 
33% inches in diameter (extreme out- 
side), with a capacity of 68 cubic feet. 
The standard working pressure is 800 
pounds per square inch. The auxiliary 
reservoir is 8 feet in length and 8 inches 
in diameter, with a capacity of 234 cubic 
feet. The reducing valve is placed be- 
tween the main tank and the auxiliary 
reservoir with a heavy 2-inch pipe con- 
nection. This arrangement is for the pur- 
pose of reducing the main pressure to ayy 
pressure desired in the auxiliary reservoir, 
usually to 140 pounds—automatically. It 
is also arranged to deliver air without re- 
duction to the auxiliary reservoir, when 
the main tank pressure falls below 140 
pounds. The locomotive has a universal 
metallic coupling attached to an extra- 
heavy 2-inch check-valve on the main tank 
to fit a coupling at the charging station. 
The charging stations, provided with 
Moran flexible joints, are three in num- 
ber, one of which is at the surface. These 
stations are connected with the air com- 
pressor by 4-inch lap-welded wrought-iron 
pipes laid on the floor of the haulage road. 
At present the three locomotives, one as 
a spare, are in use, and the trip of mine 
cars consists of 40, usually.” 

Regarding the air compressor plant he 
says: 

“ At the mouth of No. 2 slope there is 
one duplex, high-pressure, Corliss-valve, 
piston-inlet air compressor. It has 20-inch 
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steam and 22%-inch air cylinders, with 
42-inch stroke, and has a capacity of 2,167 
cubic feet of free air per minute, raised 
to a pressure of 50 to 8o pounds, with 60 
revolutions per minute. It has one square- 
rim flywheel 16 feet in diameter. The 
horizontal steel air receiver, 54 inches in 
diameter and 12 feet long, is placed near 
the compressor. At the mouth of No. 3 
slope there are two duplex, high-pressure, 
Corliss air compressors of piston-inlet pat- 
tern. They are built to run at a speed of 
75 revolutions per minute, and to have a 
capacity. of 3,208 cubic feet of free air per 
minute each, at 80 pounds gauge pressure. 
The steam cylinder is 24 inches in diam- 
eter, and the air cylinder 244 inches in 
diameter, with 42-inch stroke, having a 
square-rim flywheel 20 feet in diameter. 
The vertical steel air receiver, 66 inches 
in diameter and 18 feet long, is placed be- 
tween the compressors and outside the 
engine house. These three air compres- 
sors are made by the Ingersoll-Sergeant 
Drill Company, New York City. The air 
cylinders are of piston-inlet typ®, and the 
cylinders and heads are provided with 
water-jackets. The valve gears are of the 
Corliss liberating type, fitted with vacuum 
dashpots. The piston rods are extended 
through the back heads of the steam cylin- 
ders, and are attached by means of coup- 
lings to the piston rods of the air cylin- 
ders. They are to furnish power to 
pumps, mining machines, rock drills, 
hoists, fans, etc., located underground. 

“ At the same compressor engine house 
near No. 2 slope, there is one compound 
three-stage air compressor, with cylinders 
of the following sizes: Steam cylinder, 24 
inches. diameter by 30 inches stroke; in- 
take air cylinder, 18 inches diameter by 30 
inches stroke; intermediate air cylinder, 
It inches diameter by 30 inches stroke; 
high-pressure air cylinder, 5 inches diam- 
eter by 30 inches stroke. It was made 
by the Norwalk Iron Works Company, 
South Norwalk, Conn., and _ supplies 
power to the charging stations for the 
compressed-air locomotives, which are 
used for haulage in No. 1 entry level. The 
intake air cylinder is double-acting, and 
is -water-jacketed; the intermediate and 
high-pressure air cylinders are single- 
acting and are enclosed in a_ cast-iron 
water box; a horizontal pipe intercooler 
is placed above and connects the intake 
and intermediate air cylinders, thus insur- 
ing the greatest possible cooling effect. 
The compressor is provided with a Meyer 


adjustable cut-off valve gear, and wita a 
combined governor and automatic speed 
and pressure regulator, so that the speed 
of the machine is adjusted automatically 
to the varying pressures and calls for air, 
thereby dispensing with the necessity of 
constant attendance. The capacity of this 
compressor, when running at a speed of 
70 revolutions per minute, is-560 cubic feet 
of free air per minute. When supplying 
480 cubic feet of free air per minute, com- 
pressed to 900 pounds, the horsepower re- 
quired is about 190.” 





Pneumatic Sander for Electric Cars. 


The American Locomotive Sander Com- 
pany, of Philadelphia and Chicago, has a 
pneumatic sander for electric cars using 
air brakes. 

The device is extremely simple in its 
application to old equipments, and it is 
claimed that it will effect quite a large 
saving in sand over other methods. It 
consists essentially of two traps placed un- 
derneath the sand-box. From each trap 
a rubber hose connects with a 1-inch iron 
pipe. This latter pipe is fastened securely 
to the truck, the rubber hose allowing the 
car to swing around curves without inter- 
fering with any of the rigid connections. 

The air supply is taken from the main 
reservoir from which it passes through 
the motorman’s valve with a warning port 
to the traps. The sand is then lifted 
from the traps and blown between the 
tread of the wheel and the rail. The op- 
erating valve in the cab is fitted with a 
warning port, and is so constructed that 
when the sander is in operation the warn- 
ing port keeps up a continuous whistle. 
Should, however, the motorman wish to 
stop the whistle and still desire to keep 
the sander in operation, he can do so by 
simply pressing on the valve placed in the 
end of the operating valve handle. 

This sander is arranged to operate with 
fairly coarse sand, but the best results will 
be obtained, of course, from sand that has 
been screened and dried. The manufac- 
turer of this device recommends that the 
sand be screened through a sieve of No. 
14 wire and four-mesh per inch. 

It has been demonstrated that, compared 
with gravity sanding arrangements, pnet- 
matic sanders effect a great saving in the 
amount of sand used, besides being more 
reliable. The manufacturer of this pneu- 
matic sander claims that it easily effects 
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a saving as high as 70 per cent. The fact 
that the sand is blown directly under the 
tread of the wheel makes it possible, it is 
claimed, to start a car on slippery rails 
without any trouble, and when used in 
conjunction with the brake it can be 
brought to a standstill very quickly. 





A Pneumatic Station Indicator. 





A novel and ingenious type of pneumatic 
station indicator is now being tested on 
one of the cars of the Interborough Rapid 
Transit Company, of New York. It is 
the invention of Ernest K. Adams, of that 
city. 

The system primarily consists in placing 
a double indicator in the centre of the 
roof of the car. The indicator is operated 
by compressed air -from the platforms of 
the car by means of a lever. A movement 
to the right of this lever causes the printed 
strip within the indicator to travel suitably 
for an uptown trip, and conversely when 
the lever is thrown to the left to move 
correspondingly with a downtown run. 
The air for the system is supplied by a 
small automatic compressor, which is lo- 
cated under the car. In certain cases the 
compressed air may be obtained directly 
from the reservoir that supplies the brake 
system. To advance the indicator one sta- 
tion, about 1 cubic foot of air, at 50 pounds 
pressure per square inch, is required. The 
lever of the controller for this operation 
need be held at one side but for several 
seconds. 

When the equipment is employed on a 
route with branch lines, and it is occa- 
sionally necessary to pass over a number 
of station names on the printed strip, a 
movement of a controller lever  suf- 
fices to accomplish the function. Two 
stamped metal flaps, having the words 
“Next Station” raised thereon, are hinged 
to the sides of the indicator, and when 
for any reason it is not desired to operate 
the indicator system, these flaps may be 
made to cover the station names appearing 
at the indicator openings. 

The application of compressed air to 
station indicators is claimed to be more 
flexible and safer than electricity, par- 
ticularly if the 500-volt current in the 
car is employed for the purpose. 


Pneumatic Tools for Railroad Work.* 





The pneumatic hammer is the most 
widely used and best known pneumatic ap- 
pliance in shop service, employed for chip- 
ping, calking, beading flues and riveting. 
Averaging 10 to 13 pounds in weight 
and operating at a speed of 1,100 to 2,000 
blows per minute, it may be readily cal- 
culated how powerful an agent this tool 
becomes in the hands of a competent 
operator—and competence is readily ac- 
quired by an ordinary grade of labor, a 
peculiarly advantageous feature applica- 
ble to all air tools. The value of the 
hammer as a saver of time and labor is 
so universally conceded that the time has 
passed where it was deemed necessary to 
submit comparative figures, especially as 
much depends upon the conditions of 
operation and the efficiency of the air 
plant; but we may say, briefly, that one 
man with a pneumatic hammer, in chip- 
ping, etc., will do as much as three to 
four men working by hand. A %-inch 
chip has been removed by one of these 
hammers from a boiler plate %4 inch 
thick at the rate of 7 inches in 58 sec- 
onds, 

In addition to the chipping of metal, 
calking of seams and joints, the hammer 
is naturally utilized for a wide variety 
of purposes requiring a rapid percussive 
blow—from the dentist’s mallet to the 
driving of drift bolts. Among special] 
uses for the hammer of particular inter- 
est to railroads may be mentioned the 
driving of spikes and removing scale 
from locomotive crown sheets. For 
spike driving the ordinary long-stroke 
hammer held by the hand is provided, 
with a set suited to the spike head, but 
for the removal of scale from crown 
sheets the hammer (or jam riveter, as it 
is technically called in this instance) is 
adjusted between grate and crown sheet 
by means of a pipe extension, and in the 
stationary position so provided quickly 
performs the work by the rapid succes- 
sion of blows which it strikes. In rivet- 
ing ona standard fire-box leg containing 
253 %-inch rivets, a long-stroke hammer 
will drive all of them in 9 hours at a 
cost of 48 cents per hour, or a total for 
the entire fire-box of $4.32. This same 
job by hand work will take 15 hours at 


_ * Extract from paper read by Mr. Thomas 
Alcorn before the New England Railroad Club, 
as published in Machinery. 
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a cost of 73 cents per hour, or a total 
for the entire job by hand of $10.95; or 
if the same job was done by hand-snap- 
ping the rivets, it would take 12 hours 
at a cost of 63 cents per hour, or a total 
cost of $7.56. Thus it will be seen that 
a saving is made on this particular job 
of $6.63 over the hand-driven rivets, or 
$3.23 over the hand-snapped rivets. In 
another instance, 14-inch rivets were 
driven in a boiler which stood 360 
pounds pressure, with a pneumatic hand 
hammer, at about one-third the cost of 
old methods. 

The air drill (or reamer), next to the 
percussive hammer, is the most widely 
known pneumatic appliance, and has an 
extensive range of utility. Almost num- 
berless are the shop operations the labor 
and time in performing which have been 
reduced by this portable, compact, pneu- 
matic-motor, that will fit in almost any 
space, employing an angle gear if nec- 
essary, and which is always ready at the 
instant. Easy to hold and guide, won- 
derfully lightening arduous tasks, it is 
not surprising that this tool does not 
share the customary antipathy of the 
workman to  labor-saving devices. 
Among special uses for the drill motor 
is its adaptation as a casting cleaner, 
portable emery wheel, polisher, and for 
driving cylinder boring bars, valve facing 
machines, motor hoists, operating turn- 
tables, jib cranes and elevators. 

In the car shops, working in wood, the 
pneumatic drill, running at a higher 
speed than the one used on metal and 
weighing from 10 to 25 pounds, will bore 
a 2%4-inch hole through 5 inches of oak 
in less than 20 seconds, an excellent rec- 
ord, as all will agree who have ever at- 
tempted to bore a 2%4-inch hole in oak. 
The foreman of car construction of one 
of the leading railroad shops in the coun- 
try states that by the use of a wood bor- 
ing machine his men are able to bore 
all the holes necessary in the erection of 
a standard coal car, 192 in number, in 
15 minutes. Allowing 3 minutes for 
shifting the air supply from one side of 
the car to the other, this leaves a net 
period of 12 minutes for the boring of 
the holes. This he considers a remark- 
able performance, and so far in advance 
of hand work as to make comparison out 
of the question. 

One of the newest pneumatic devices, 
with which doubtless many are not famil- 
iar, is the hydro-pneumatic wheel press, 


COMPRESSED AIR. 


consisting of an air cylinder operated in 
conjunction with an oil-filled piston car- 
rying tail rod or intensifier, the arrange- 
ment affording an unusual effect in power 
concentration. It is not the intention to 
enter here into a detailed description of 
this device, which must be seen to be ap- 
preciated, but its value in any form of 
work and in any position where an ex- 
traordinary amount of power must be 
exerted in a quick operation is unique. 
For removing crank pins, or as a punch, 
or for hoisting, or as a car jack, this ma- 
chine covers a wide range of usefulness, 
Occupying less space and working with 
a considerably less consumption of 
power, this device represents a marked 
advance over any form of tool hereto- 
fore employed for the purpose. 





A New Air Brake. 





A new air brake has recently been placed 
on the market by the Philadelphia Air 
Brake Company. While in general this 
apparatus involves no radical departure 
from the standard practice, it possesses a 
number of special features which tend, it 
is claimed, to lower first cost and econ- 
omy in operation. The particular im- 
provements which were said to be the 
most advantageous are the duplex jam 
cylinder and the automatic cut-off. 

By the use of the duplex jam cylinder, 
one end is connected to each end of the 
gear. All the equalizing between two 
brakes is accomplished by the use of com- 
pressed air instead of a system of levers, 
as in present practice. The cylinder is 
placed exactly in the centre of the gear, 
allowing the straight pull to each truck. 
The hand brake is attached to the top of 
the jam cylinder casting and is entirely in- 
dependent of the air brake rods. 

_ The automatic cut-off is so designed that 
it stops the compressor motor when the 
pressure in the main reservoir reaches the 
maximum for which it is set and starts 
the motor when the minimum pressure is 
reached. The cut-off has but two moving 
parts; that is a diaphragm operating the 
magnet contact and the magnet armature 
operating the motor switch supplying cur- 
rent to the compressor. As the pressure 


increases the diaphragm is forced outward 
until the magnet contact is closed. This 
energizes the magnet lifting the armature 
quickly and opening the main switch, 
shutting off the current to the compressor. 
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As the armature is drawn up the magnet 
contact is broken and the armature is held 
up by a pawl. The magnet is only in 
circuit during a portion of the upward 
travel of the armature, and for so short a 
period of time that the coil is never in 
service long enough to burn out or even 
As the pressure against the dia- 
phram decreases to the minimum, the 
pawl holding the armature drops by grav- 
ity to the first position, closing again the 
motor switch and starting the compressor. 





The Rock Drill as a Factor. 





Two passages in the presidential ad- 
dress of Sir George Farrar to the Cham- 
ber of Mines should dispel the prudish 
misgivings of the Home opposition to 
Transvaal mine owners. Therein he 
showed that almost a half million has 
been expended in recruiting labor for the 
mines, and that rock-drilling appliances, 
including compressor plants, while effect- 
ing a saving equivalent to the labor of 
37,000 natives, represented capital ex- 
penditure amounting to £1,250,000. 
These statements taken together, com- 
plete a chain of circumstantial testimony 
which impartial electors, solicitous about 
the future of the white miner, will accept. 
No industrial centre, no voluntary asso- 
ciation, has ever been forced to such ex- 
tremes in the struggle for progression. 

Without the rock drill the Rand would 
have been as hopeless since the Peace 
compact as it now is hopeful. More of 
this mechanism is in use here than in any 
other gold-producing country, and orders 
in process of execution indicate that the 
demand is increasing. Drills are being 
used extensively in drives, winzes and 
raises, and in the wider stopes, notwith- 
standing as we have emphasized, their 
effect has been to lower the grade of the 
thinner reefs. Not only is the pay con- 
glomerate diluted with a large amount of 
worthless rock, but as a _ considerable 
amount of unsortable fines are obtained, 
a detriment to grade is inevitable. In fhe 
mine itself the cost of machine drilling 
exceeds that of hand boring. Mr. G. A. 
Denny some months ago made this plain 
when he stated that hand stoping the 
South Reef in the Meyer and Charlton 
was 2s. 10d. per ton cheaper than machine 
drilling, his actual figures being: Hand 
stoping, 2s. 11d.; machine stoping, 5s. 9d. 
Add to this the greater cost of sorting, 
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or subtract the corresponding loss in 
grade, and the pros and cons of present 
compulsory methods are obvious. 

Another remark from the _ retiring 
president of the Chamber of Mines 
worthy of elucidation, and one that is 
involved in the issues of machine drilling, 
is that sorting requires four or five boys 
per stamp more than when there is no 
sorting. On a 200-stamp basis the em- 
ployment of nearly 1,000 boys is therefore 
entailed. According to Sir George Far- 
rar’s estimate, upon the capital expendi- 
ture for air compressor plants nearly £38 
is required to substitute machine drill 
capacity for the work efficiency of a 
native. Here, therefore, are interesting 
figures upon which “S. A. M.” seeks en- 
lightenment. Many contend that rock 
drills can be satisfactorily employed in 
ordinary Rand stopes, but they cannot be 
conversant with the conditions actually 
existing. Other extremists condemn the 
use of machines in even the largest stopes 
of the Rand. The greater width of the 
Main Reef on the Central Rand should 
afford an ideal machine stope. Whilst 
hand labor might be productive of similar 
results, it should be remembered that the 
mines probably will never be favored with 
a superfluity of unskilled labor, and it 
will be false economy to employ laborers 
where the machine drill can give satisfac- 
tion. Huge compressor plants are now 
being erected. Although grades will be 
raised in thin stopes by the abolition of 
machines, lower grade ore bodies of 
greater width than those mined at present 
will be economically attacked. 

The question as directly raised by Sir 
George Farrar is whether the machine 
drill as a permanent labor factor possesses 
superiority over the Kaffir. On the one 
hand capital expenditure is an increasing 
item, and the labor required is obtained 
from the machine, but with results in- 
ferior, except in drives, winzes, raises, 
and large stopes to that of the native 
“hammer boy.” Undoubtedly manual 
labor is preferred. Sir George Farrar’s 
remarks are, however, worthy of more 
discussion. When labor is obtained in 
sufficient quantity to supplant machines, 
the 37,000 native power will be applied 
with advantage to the exploitation of the 
mines on a more healthy basis than at 
present, and very probably to the realiza- 
tion from fresh sources of “ extraordin- 
ary revenue.” The evolution of an effect- 
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ive stope drill would be epoch-making in 
Rand mining. Until its advent, we should 
have authoritative data whether the brute 
force of a large machine is a profitable 
substitute for hand-drilling. Such data 
will be forthcoming if parliamentary med- 
dlers are as patient as the people of the 
Transvaal have been.—The South African 
Mines. 





Refrigeration from a Compressed Air Motor. 


In the salesroom of a brewery in Paris 
an old steam engine is employed as a com- 
pressed air motor for driving an electric 
lighting generator. Exhaust from the air 
cylinder is utilized for refrigeration, partly 
for making ice and partly for cooling a 
beer-storage vault. The engine has a 
stroke of 35.4 inches antl the cylinder di- 
ameter is 17.7 inches, and the machine 
makes 58 to 60 revolutions per minute. It 
was chosen on account of the large size 
of its exhaust pipe, which is 7 inches in 
diameter, for it was feared that should 
the air become too humid, masses of snow 
would form and obstruct too small a pipe. 
The motor receives compressed air at a 
pressure of 71 pounds per square inch and 
at a temperature of 53 to 59 degrees Fah- 
renheit, never rising above 68 degrees. It 
operates during the winter for 10 to 12 
hours daily and in summer for 7 to 8 
hours. For lubrication, glycerine is used, 


as mineral oil lent a disagreeable odor to 


the air of the exhaust and tended to spoil 
the manufactured ice. The machine de~ 
velops ordinarily about 30 horse-power, 
but during Sundays from 40 to 45 horse~ 
power, and can furnish 60 horse-power. 
It drives a dynamo giving 300 amperes at 
110 to 115 volts, which supplies some 45 
arc lamps and 50 to 400 incandescent lamps 
of 10 to 16 candle-power. 

The theoretical difference of temperature 
between the air admitted to the engine and 
escaping from it is about 176 degrees; as 
a matter of fact, the temperature of the 
exhaust attains, according to “Revue 
Industrielle,” from which this account is 
taken—76 degrees. It happens in winter, 
after 13 to 14 hours’ operation, that an al- 
cohol thermometer, graduated to 49 de- 
grees, is no longer readable. Besides mak- 
ing ice and cooling the storage vault, the 
temperature of which must not rise above 
45 degrees Fahrenheit, an attempt was 
made to employ the cold air to cool the 
salesroom, but the consumers complained 
of cold feet and were annoyed by the noise 


of the exhaust which is effected at a little 
above atmospheric pressure. 

The exhaust pipe is passed through the 
basement, discharging into the freezing 
chamber toward the bottom of that room. 
This chamber is divisible into two parts 
by a movable partition, and the parts re- 
ceiving the exhaust directly is the freezing 
compartment, while the other is used for 
storing ice. The walls, ceiling and floor 
of both compartments, as well as the exte- 
rior wall of the beer cellar, are made of 
blocks of ground cork covered with wood 
sheathing. The freezing room and the ice 
storeroom are each 9.8 feet long, 14.75 feet 
wide and 5.75 feet high, The beer cellar 
is designed to hold about 2,650 gallons of 
beer in barrels. 

The exhaust pipe expands from its gen- 
eral diameter of 7 inches to a diameter of 
1534 inches in the wall of the freezing 
chamber. The water for freezing is placed 
in cans containing 22 pounds each. The 
air for cooling the beer cellar passes from 
the freezing room in a pipe 1534 inches in 
diameter and extends some distance within 
that room. In the passageway separating 
the cellar from the freezing room a sub- 
division is made in this pipe, one branch 
going to the cellar and the other connect- 
ing with a riser pipe discharging to the at- 
ae A butterfly valve is inserted in 
both branches for regulating the air sup- 
ply to the cellar, so that it is possible to 
vary the volume of cold air passing into 
the cellar according to the needs by by- 
passing a portion of the total flow to the 
atmospheric discharge. 

The utilization of the exhaust from the 
compressed air motor which drives the 
lighting unit thus furnishes both ice and 
cold which it would otherwise be necessary 
to purchase. ‘Ihe compressed air costs at 
the rate of 4.45 cents per 1,000 cubic feet, 
and the consumption per horse-power hour 
is about 847 cubic feet. The net cost per 
kilowatt-hour under these conditions 
amounts to 6.3 cents, indicating an effi- 
ciency of nearly 80 per cent. for the ma- 
chine. Ice costs 44.7 cents per 100 pounds. 
It is stated that for cooling the cellar 
0.415 pound of ice would be required per 
gallon on the basis of 7 hours operation 
in summer, or 1,100 pounds for the 2,650 
gallons of beer which it holds. This 
means 157 pounds would be required per 
hour. The production of ice per horse- 
power per kilowatt-hour amounts to 14 
pounds. This means when the lighting 
unit is supplying 300 amperes, or in other 




















words an output of 34.5 kilowatts per hour, 
that the ice capacity is 485 pounds in one 
hour. The cost of this ice at 44.7 cents 
per 100 pounds is $2.17. The cost of the 
compressed air at 6.3 cents per kilowatt- 
hour for the 34.5 kilowatt-hours amounts 
also to $2.17. This indicates that the light- 
ing service costs nothing, the unit supply- 
ing an amount of ice that would cost if 
purchased what the compressed air actu- 
ally accepted did cost—The Engineering 
Record. 





Notes. 


The Katterjohn stone quarries at Cedar 
Bluff, Ky., are to be equipped with a com- 
pressed air plant which will operate all the 
rock drills. 


In a report to Congress made by Post- 
master Coyne, of the Chicago Post-office, 
strong recommendation is made for an in- 
creased pneumatic tube service. 


A compressed air receiver at the Mead- 
ville, Pa., shops of the Erie Railroad burst 
Saturday, April 2, instantly killing one man 
and seriously injuring three others. 


Among the recent English patents is one 
by W. Wilson, of Cleator Moore, Cumber- 
land, for a device for removing dust from 
the point of a rock drill. It is accomplished 
with the assistance of a hollow steel. 


The Taylor Signal Company, of Buffalo, 
and the Pneumatic Signal Company, of 
Rochester, are to be merged into one firm, 
to be known as the General Railway Signal 
Company, with a capital of $5,000,000. 


A number of the daily papers have been 
printing an article by Malcolm McDowell 
in which he describes a plan to connect 
New York and Chicago by an 8-inch pneu- 
matic tube for the transmission of light 
packages and mail matter. 


Among the recent incorporations in New 
York State is that of the Wray Pump and 
Register Co., of Rochester, with a capital 
of $10,000. It will manufacture air pumps. 
The incorporators are Geo. W. Kellogg, 


Wm. H. Wray and Chas. F. Wray. 
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An unexpected trouble has developed in 
the pneumatic mailing tube service at 
Boston. Mailing matter going through 
these tubes has been somewhat mutilated. 
It is said that the reason is that thaws have 
resulted in the tubes becoming rusted. 


The Commercial Truck and Power Com- 
pany, of Rahway, N. J., has been incorpo- 
rated to manufacture and deal in air com- 
pressors, automobiles and other vehicles. 
The incorporators are Henry A. Grube, 
Henry M. Lamphear and Fred. C. Hyer, 
all of Rahway. 


The International Railway Boiler 
Makers’ Association will hold.its annual 
conference at Indianapolis, Ind., beginning 
April 17 and lasting three or four days. 
As the compressed air riveter figures so 
extensively in boiler making, the subject 
is likely to receive considerable attention 
at the convention. 


A pneumatic flue welder is manufactured 
by the Grote Manufacturing Company, of 
Evansville, Ind. There are two cylinders, 
one for swedging and the other for weld- 
ing. These are suspended from central col- 
umns. The working of the apparatus is 
spring controlled, a feature which is now 
a subject of a patent application. 


The Great Southern & Western Rail- 
road, of Ireland, has put in operation a 
car fitted up with an air compressor to 
operate pneumatic tools to be used on track 
and bridge work. Power is obtained from 
a horizontal boiler which supplies a steam 
driven air compressor having a capacity of 
134 cubic feet of free air per minute. 


The newly formed International Com- 
pressed Air Workers’ Union has estab- 
lished headquarters at New York, with a 
charter from the American Federation of 


Labor. The chief officers are as follows: 
Richard . Bambury, president; Wm. S. 
Loflin, secretary; John Sheeby, James 


Killoran, Patrick Wilson, John Shea and 


Herbert S. Lawrence, executive board. 


A summer school for artisans will be 
held under the direction of the College of 
[:ngineering of the University of Wiscon- 
sin, Madison, Wis., for a period of -six 
weeks during the summer, beginning June 
The course consists of lectures by 


27. 
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members of the regular faculty, while the 
entire laboratory equipment will be avail- 
able. Three sessions of this school have 
already been held and proved generally 
successful. 





It is announced that electric power from 
Spokane Falls, Wash., will be furnished to 
operate an additional 500 horse-power com- 
pressed air power plant in the Morning 
Mine, over 100 miles distant, before the 
end of the summer. Three years ago the 
Rix Compressed Air and Drill Company 
installed a 1,000 horse-power compressed 
air plant with a too drill capacity at the 
Morning Mine. Since that time the output 
has increased so fast that more machinery 
is required to handle it. The new com- 
pressor now to be installed by the same 
company will have the capacity of 50 drills. 
It is said to be the largest electric com- 
pressed air plant in the west. The con- 
tract calls for it to be in operation by Sep- 
tember 15. 





Another pneumatic device which has just 
put in its appearance is a vine and tree 
pruner. The idea originated with Westley 
Young, an Ohio man, who developed his 
invention in California. These pruners are 
to be made in three sizes. One may be 
operated in either hand, and is mainly for 
grape vines. The others are three and 
twelve feet long. These are to be operated 
by a trigger. It is said that limbs as large 
as 2 inches in diameter can be cleanly cut. 
The apparatus is made light enough to be 
carried about, and it is said that the rapid- 
ity with which the cutting knife is brought 
into action is limited only by the speed of 
the operator in moving a lever, which offers 
no more resistance than the turning of a 
door handle. 





A recent English patent for an improve- 
ment to an air compressor has been granted 
to Reavell & Reavell & Co., Ltd. This 
invention includes improvements on a pre- 
vious invention. 

By the present invention the crank pin 
is lengthened and a larger proportion of its 
circumference is enclosed than one-fourth 
(up to as much as the whole of it, if re- 

quired), by arranging the cylinders upon 
taro planes, parallel to each other, but 
sufficiently far apart to give the required 
width to the two connecting rod ends or 
their brasses, which may be similarly en- 
closed by sockets, caps or rings, or by 
the marine type of strap for connecting rod 


ends, as desired. The circular frame is 
also widened out at that part which 
encloses a cylinder, in some cases, or the 
two parallel faces of the frame are made 
continuous on their faces, if required. The 
arrangement of the cylinders on two planes, 
termed “ staggered,” is applicable to either 
single or two stage air compressors, the 
cylinders, pistons, inlets, outlets, valves, 
water tank or cooling chamber, passages 
or air receivers for the single, or for the 
first and second grades of compression, 
being arranged accordingly in the circular 
shaped frame carrying the general appa- 
ratus. 





Israel Hogeland, of Indianapolis, has 
invented, according to the Indianapolis 
News, a fire protection device in the shape 
of an elevator operated by compressed air. 
This is to be used for the double purpose 
of raising firemen and hose to points of 
vantage on tall buildings and also to res- 
cue persons. The inventor has not as yet 
succeeded in interesting capital to aid him 
in making a full-sized machine. The 
working model of this invention has been 
inspected by C. F. Coots, chief of the 
Indianapolis Fire Department, who says it 
is fully practicable. This device, which is 
called the Hogeland fire escape and pipe 
hoist, will, it is promised, take the place 
of the ladder in rescuing persons from 
burning buildings. It is to be operated 
by compressed air and will lift or lower 
a distance of 60 to 70 feet. The inventor 
asserts that a machine properly con- 
structed can carry up between the tele 
scope columns of the apparatus ten fire- 
men with water or chemical hose, or bring 
down a like number of persons from a 
burning building with as great ease as a 
hotel elevator, and in absolute safety. It 
can be drawn to a fire by automobile or 
trucks propelled by horses. “The de- 
vice,” says the inventor, “acts practically 
as a portable fire escape. It can be ex- 
tended to places which ladders would not 
reach. It does away with the objection 
of women and children to stationary 
escapes, rather than climb down which 
they often leap to death. The air valve 
rod which raises the platform of this 
apparatus is so simple a child can operate 
it. It would prove an important part of 
the fire department equipment in fires at 
hotels, asylums, factories and institutions 
where large numbers of persons are 
housed.” 
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a second lever connected to the piston, and a 
cam-block forming a connection between the two 
levers whereby as the piston shifts the ratio of 
leverage will change. 


753,648. AIR-BRAKE CONTROLLER. 
Wands, St. Louis, Mo. Filed Oct. 
Serial No. 177,902. 


John C. 
21, 1903. 


An air-brake controller, the combination with 
a fulcrum-block, of a brake-lever mounted therein, 
gearing for moving said fulcrum-block, a pawl- 
and-ratchet mechanism for driving said gearing, 
and means controlled by the excessive movement 
of the piston for operating said pawl-and-ratchet 
mechanism; substantially as described. 


753,649. AIR-BRAKE CONTROLLER. John C. 
Wands, St. Louis, Mo. Filed Oct. 21, 1903. 
Serial No. 177,903. 


An air-brake controller, the combination with a 
fulcrum-block, a rod having threaded engagement 
therewith, a ratchet-and-pawl mechanism for driv- 
ing said rod, and a spring-pressed rod operated 
by the excess travel of the piston for operating 
said pawl-and-ratchet mechanism; substantially as 
described. 





2951 COMPRESSED AIR. 


753,488. PNEUMATIC HAMMER. Charles H. 
Shaw, Denver, Colo. Filed Mar. 30, 1903. 
Serial No. 150,332. 
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A pneumatic tool, a pneumatically-operated 
valve movable in one direction by pressure within 
the cylinder on the in-stroke of the piston, and 
a movable member bearing against the valve and 
of less area than said valve, said movable member 
being exposed to the constant working pressure 
ot the tool. 


A pneumatic tool, a ported cylinder having a 
counter-bored portion forming a valve-chamber, a 
valve therein forming one end of the cylinder, 
inlet and exhaust ports extending between the 
outer end of the cylinder and the valve-chamber, 
a pressure-inlet port leading to said valve-chamber, 
valve-ports for governing the admission of air to 
and its exhaust from the outer end of the cylin- 
der, a cylinder-port leading directly from the 
upper portion of the cylinder to the outer air, and 
a piston adapted on its inward movement to com- 
press the air in the inner end of the cylinder and 
raise said valve for the admission of air under 
pressure to said cylinder. 


758,650. AIR-BRAKE CONTROLLER. John C. 
Wands, St. Louis, Mo. Filed Oct. 21, 1903. 
Scrial No. 177,904. 


An air-brake controller, the combination with a 
movable fulcrum, of a brake-lever mounted there- 
in, a threaded rod for causing the travel of said 
mov:ble fulcrum, a contact connection arranged 
in the path of the piston-rod and which is actu- 
ated by the excessive travel of the piston, a yield- 
ing medium for restoring the parts to normal 
position, during which restoration the threaded 
rod is rotated and the position of the fulcrum- 
block is changed, and independent means for 
holding the fulcrum-block in its adjusted position 
so as to relieve its actuating connections from 
strain; substantially as described. 


753,787. AIR-COMPRESSOR. Cyrus S. Dean, 
Buffalo, N. Y. Filed Apr. 21, 1903. Serial No. 
153,681. 








The combination, with a power-cylinder, and 
two compressor-cylinders arranged at its ends; 
of pistons slidable in the said cylinders, piston- 
rods connecting the said pistons together in pairs 
and having guide-slots at their middle parts be- 
tween the said pistons, guide-block slidable verti- 
cally in the said slots, a crank-shaft, pivoted arms 
operatively connected with the said guide-blocks, 
and driving connections between the said arms 
and the crank-shaft. 


754,162. BLOWING-ENGINE. Edwin Reynolds, 
Milwaukee, Wis. Filed Sept. 19, 1898. Serial 
No. 691,364. 


In combination with a chambered cylinder-head, 
a valve-seat formed thereon; a fixed stem extend- 
ing down toward said seat; a valve mounted and 
movable upon said stem toward and from the 
seat; a tube mounted within the stem and bearing 
upon the inner face of the valve at one end; a 
plug fitting within the upper end of the stem; and 
a spring interposed between the lower closed end 
of the tube and the lower end of the plug. 
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4,175.5 PNEUs&MATIC CALKING-TOOL, 
Joseph J. Tynan and Harry C. Mostiller, Phila- 
delphia, Pa., assignors, by direct and mesne 
assignments, to Julius Keller, Philadelphia, Pa. 
Filed Nov. 4, 1903. Serial No. 179,793. 


A calking apparatus, the combination of a pneu- 
matic imp<ct-tool, a rotary calking device, a sup- 
port for tool and means for, 
detachably connecting said impact-tool with said 


said and device 


supp< rt. 





A calking apparatus, the combination of a rotary 
and 
means for causing the blows from said impact-tool 


calking device, a pneumatic impact-tool 
to simultaneously reciprocate and rotate said calk- 
ing device. 

A pneumatic calking apparatus, a_ carriage, 
rollers for said carriage, whereby the latter is 
movable upon the material to be calked, a cylinder 
mounted in suitable trunnions so as to be capable 
of oscillation on said carriage, a pneumatic im- 
pact-tool detachably connected to said cylinder, a 
calking device, and means for imparting the blows 


from said impact-tool to said calking device. 


754,246. AIR-BRAKE CONTROLLER. William 
H. Scott, St. Louis, Mo., assignor to John C. 
Wands, St. Louis, Mo. Filed Dec. 24, 1903. 
Serial No. 186,428. 


An air-brake controller, the combination with 
the cylinder and its piston-rod, of an inclined 
striker-plate on the piston-rod, a rock-arm in its 
path, a rock-shaft to which said arm is connected, 
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a rockzble pawl-carrier operated by said shaft, a 
ratchet, a threaded rod, and a fulcrum-block for 
the cylinder-lever, which is adjusted by the opera- 
tion of the above-mentioned parts to take up the 
slack in the brake 


system; substantially as 


described. 


754,393. AIR-BRAKE CONTROLLER. William 
H. Scott, St. Louis, Mo., assignor to John C. 
Wands, St. Louis, Mo. Filed Dec. 24, 1903. 
Serial No. 186,427. 


the combination with 
a piston-rod, of a housing or guide carried there- 


An air-brake controller, 


by, a nut rotatably mounted in the housing, a 
fulcrum-block slidingly mounted in the housing 
or guide and provided with a threaded rod engag- 
ing the nut, and means for rotating the nut as 
the piston exceeds its ordinary limit of travel; 
substantially as described. 


754,448. PNEUMATIC STACKER. John Henry, 


Grand Forks, N. D. Filed Apr. 24, 1903. Serial 
No. 154,182. 

754,467. RELIEF-VALVE. Nathaniel Lombard, 
Brookline, Mass., assignor to the N. Lombard 
Improved Governor Company, Boston, Mass., a 
corporation of Maine. Filed Aug. 11, 1902. 
Serial No. 119,151. 


The combination with a conduit system, of a 
relief-valve therein, a piston for operating the 
relief-valve, a chamber in which the piston is con- 
tained, a casing, a pipe leading from the lower 
end of the casing to the piston-chamber, a supply- 
pipe from the conduit system delivering through 
openings in the side of said casing, a discharge- 
pipe communiciting through other side openings 
with the hollow reciprocatory 


having openings adapted to register with those 


casing, a valve 
leading to the supply-pipe and discharge-pipe, an 
actuator for the reciprocatory valve consisting of 
an expinsible chamber, and a connector between 
said actuator and said controlling-valve. 


754,468. SAFETY-VALVE. Nathaniel Lombard, 
Worcester, Mass., assignor to the N. Lombard 
Improved Governor Company, Waterville, Me., 
a Corporation of Maine. Filed July 11, 1903. 
Serial No. 165,087. 


The combination with a conduit, of a relief- 
valve therein, a piston for operating the relief- 
valve, a chamber in which the piston is contained, 
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a pipe leading to the chamber, an air-chamber 
communicating with the opposite end of said pipe, 
means for maintaining within said air-chamber a 
relatively constant pressure, and a pipe leading 
from said air-chamber to said conduit. 


754,498. PNEUMATIC PIANO ATTACHMENT. 
Reginald C. Pryor, Houghton, Mich. Filed 
Mar. 28, 1903. Serial No. 150,076. 


An automatic piano-player, the combination with 
power-pneumatics and key-operating devices, of a 
pair of pressure-chambers, valves between each 
of said chambers and each of the power-pneu- 
matics whereby each power-pneumatic may be con- 
nected to each pressure-chamber, and meins 
under the control of the operator for accurately 
adjusting the relation of pressures in the two 
chambers. 


754,645. PNEUMATIC TIRE. Joseph Dupont, 
West Derry, N. H. Filed Sept. 4, 1903. Serial 
No. 171,922. 


754,704. PNEUMATIC MEANS FOR REMOV- 
ING CAN TOPS AND BOTTOMS FROM 
FORMING-DIES. John G. Rehfuss and 
Martin O. Rehfuss, Philadelphia, Pa., assignors 
to the Bureau Can and Manufacturing Company 
of Delaware. Filed July 14, 1903. Serial No. 
165,464. 


In combination with cutting-dies for forming 
disks, a pneumatic passageway having branching 
pipes positioned with their exit ends disposed in 
opposite directions adjacent to the cutting-dies 
and designed to direct a pneumatic current against 
the disks to remove said disks from the dies, as 
set forth. 


754,726. AIR-HEATER. John Waterhouse, New 
York, N. Y. Filed Oct. 1, 1902. Serial No. 
125;470. 


In combination with a drier and an air-com- 
pressor, a heater, an exhaust-trap having com- 
munication with the heater, a pipe leading from 
the compressor, a valve in said pipe, a branch 
leading from the pipe into one end of the heater, 
a valve in said branch, a branch leading from said 
heater to the drier, a by-pass connecting the two 
branches, and a valve in the by-pass, the said valve 
in the branch and the valve of the by-pass being 
directly in front. of the heater and close together, 
and the said branch valve being between the other 
two valves. 


753,928. FEEDING ATTACHMENT FOR 
PNEUMATIC CONVEYERS. Edward T, 
Sonendriker, Golden, Tex., assignor of one-half 
to Matthew Walton Coleman, Golden, Tex, 
File? Sept. 29, 1902. Serial No. 125,271. 


A pneumatic conveyer having an automatic 
feeding attachment arranged adjacent to the 
mouth of said conveyer and operable by the air- 
current through the conveyer-tube. 


754,729. GRAIN-SEPARATOR. James K. 
White, Mansfield, Ohio. Filed May 14, 1903. 
Serial No. 157,078. 


A grain-separator, the combination with an idler- 
cylinder having buckets, and a_ surrounding 
screen; of a casing having a passage leading to 
and over siid cylinder outward, and a second 
passage leading beneath said cylinder inward, and 
means for directing an air-blast along the upper 
passage. 


754,901. COMPRESSOR FOR AIR OR OTHER 
GASEOUS BODIES. Henry C. Sergeant, 
Westfield, N. J., assignor to The Ingersoll- 
Sergeant Drill Company, New York, N. Y., a 
Corporation of West Virginia. Filed Nov. 20, 
19(8. Serial No. 181,912. 
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Combination with the piston of a compressor 
constructed with an annular passage and with two 
valve-seats, one within the inner circumference 
of said passage and the other outside of the outer 
circumference of said passage, of a ring-valve 
having internal and external flanges which form 
valve-faces corresponding respectively with said 
seats and having an annular stem which enters 
said passage and between the inside and outside 
of which and the inner and outer walls of the said 
passage there are spaces constituting two ports to 
the valve. 
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754,847. AUDIBLE ALARM FOR AIR-BRAK- 

ING SYSTEMS. James H. Clark, Portage, 
Wis., assignor to the J. H. Clark Company, 
Portage, Wis., a Corporation of Wisconsin. 


Filed May 22, 1902. Serial No. 108,479. 


The combination with the train-pipe of an air- 
braking system, of a valve-casing, a valve in said 
casing exposed to the pressure in said pipe and 
adapted to be held to its seat by said pressure, an 
audible alarm in communication with said valve- 
casing, a stem for said valve, a stop on said stem, 
regulable means carried by said casing between 
siid stop and said valve for limiting the move- 
ment of said valve, and a spring unexposed to the 
pressure in said pipe for operating said valve in 
opposition to said pressure. 


754,956. PNEUMATIC TOOL. Clarence W. 
Peck, Painted Post, N. Y., assignor, by direct 
and mesne assignments, to Imperial Pneumatic 
Tool Company, Athens, Pa. Filed Jan. 30, 1901. 
Serial No. 45,344. 


The combination, in an impact-tool, of a cylin- 
der, a reciprocating piston therein, an open-ended 
ported valve movable in line with the piston in a 
chamber at one end of the cylinder, said valve 
having a head of greater diameter than its body, 
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and means for directing a flow of motive fluid 
to said enlarged head to throw the valve in one 
direction, the valve being moved in the opposite 
direction by the motive fluid compressed within 
the interior of the same by the moving piston. 


755,173. ELECTRO-PNEUMATIC SYSTEM OF 
Johann Sahulka, Vienna, Austria- 


Filed Apr. 18, 1908. Serial No. 


DRIVING. 
Hungary. 


153,298. 





COMPRESSED AIR. 





2954 


A system of driving for electrical power plants, 
electrical railways in particular (locomotives, 
motor-carriages), consisting in the combination of 
the driving-axle with a pneumatic motor, or with 
a group of such motors, for starting; and an elec- 
tric motor, or a group of such motors, for the 
ordinary driving; both motors being in connec- 
tion with each other by means of only the driving- 
axle, and a controlling device common to all said 
motors. 


A system of driving for electric power plants, 
electrical railways.in particular, consisting in the 
combination of the driving-axle with a pneumatic 
motor for starting; an electric motor for the ordi- 
nary driving, both motors being in connection 
with each other by means of only the driving- 
axle; means for controlling the motors; a pneu- 
matic accumulator; a small compressor feeding 
the accumulator; a small electric motor for driv- 
ing the compressor; a starting device which tends 
to throw the small electric motor out of circuit; 
a solenoid which tends to insert the small electric 
motor into the circuit; and a device which throws 
the motor out of the circuit when the pressure in 
the accumulator attains a maximum. 

In an electro-pneumatic system of driving, the 
combination of a shaft; a pneumatic motor for 
driving said shaft; an electric motor for driving 
said shaft; and a device by which to load the 
pneumatic motor at starting and simultaneously 
run the electric motor idle and to load the electric 
motor after speed is gained and simultaneously 
run the pneumatic motor idle. 


755,189. SAFETY APPARATUS FOR ELE- 
VATORS. Susanna B. Trapp, New York, N. 
Y. Filed Dec. 1, 1903. Serial No. 183,346. 


A safety apparatus for elevators comprising the 
cylinder extending downwardly below the ele- 
vator-shaft, a piston mounted therein, and a 
cylindrical rod to travel with the car and within 
said cylinder and adapted to said piston, whereby 
upon the descent of the car at an unsafe speed an 
air-cushion will be formed for the car; substan- 
tially as set forth. 


755,589. PNEUMATIC SANDER FOR CAR- 
TRUCKS. Charles A. Pratte, Denver, Colo., 
assignor of two-thirds to E, Tyler Smith and 
George A. Green, Denver, Colo. Filed Oct. 
30, 1908. Serial No. 179,247. 


The combination with a car provided with a 
truck movable with reference to the body of the 
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car in the usual manner for the purpose of round- 
ing curves, an air-service pipe mounted on the 
body of the car and extending upwardly through 
the platform, a valve connected with the upwardly- 
extending portion of the air-service pipe, the said 
valve being accessible to the person in charge of 
the car for controlling the passage of air, a 
flexible conduit leading from the air-service pipe, 
a sand-box mounted on the truck, two outlets 
leading downwardly from openings in the sand- 
box, said outlets having enlarged lower extremi- 
ties, a pipe extending transversely of the truck, 
an ejector connected with each end of said pipe 
and projecting into the enlarged sand-box outlets, 
the flexible air-pipe being connected with the pipe 
between the two ejectors, and suitable means for 
conducting the sand from the sand-box enlarge- 
ments to the track rails; substantially as described. 


755,317. COMPRESSOR-VALVE. Sidney A. 
Reeve, Worcester, Mass., assignor to Charles F. 
Brown, trustee, Reading, Mass. Filed Mar. 21, 
1901. Serial No. 52,148. 


@ 








An elastic-fluid compressor, the combination of 
a compression-cylinder having a grid-valve seat, 


a grid-valve mounted on said seat, said valve and 
seat having relatively sliding frictional holding- 
surfaces adapted to be held together by a differ. 
ence in the pressures on opposite sides of the 
valve, positively-moving valve-operating mechan- 
ism, and valve-opening resilient means interposed 
between said mechanism and the valve and brought 
into opposition to the holding effect of said sur- 
faces by the action of said valve-operating 
mechanism for permitting a variation in the time 
of opening the valve. 


755,310. PROTECTOR FOR PNEUMATIC 
TIRES. Léon Nioré, Chateau-Renault, France. 
Filed Dec. 7, 1908. Serial No. 184,218. 


755,324, PNEUMATIC TOOL. William H. 
Soley, Philadelphia, Pa., assignor of one-half 
to Thos. H. Dallett Co., a Corporation of New 
Jersey. Filed Sept. 18, 1908. Serial No. 173,653. 

















A pneumatic tool, in combination, a_piston- 
chamber, a piston in said chamber, a valve-cham- 
ber, a valve in said chamber, said valve having 
pressure-surfaces of different areas, a constant 
connection between the source of supply and the 
valve-chamber contiguous to the pressure-surface 
of greater area and a passage from that portion 
of the valve-chamber to the piston-chamber. 


755,381. PNEUMATIC HAND-HAMMER.  Au- 
gust T. F. Nehls, Siidende, Germany. Filed 
Apr. 23, 1902. Serial No. 104,263. 





A pneumatic hammer, a removable handle- 
piece, a removable nose-piece, means for detach- 
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ably securing same to cylinders of different 
lengths, a plunger-piston, and a removable valve- 
piston at either end of the cylinder, removable 
therefrom when the end pieces are removed, actu- 
ated in one direction by the air-pressure and in 
the other by the plunger-piston, substantially as 
shown and described. 

A pneumatic hammer, a cylinder, a plunger- 
piston, an enlarged recess formed in each end of 
the cylinder, a valve-piston reciprocating in each 
of such recesses having an inwardly-faced central 
recess provided with perforations in the peripheral 
wall and with an annular groove upon the peri- 
phery of the base, an air-entrance passage pro- 
either end extending 
like 


passage provided at either end with two ports, 


vided with an air-port at 


longitudinally of the casing, a air-exhaust 
one adapted to be put into and out of registry, 
the one with the perforations and the other with 
the peripheral groove of the adjacent valve, such 
exhaust-passage being in free communication with 
the atmosphere and extending longitudinally of 
the casing, a valve-actuating air-passage in free 


communication at one end with the chamber 


betwecn the outer face of the valve and the 


cylinder end and provided at the other with a 


port adapted to be brought into and out of com- 
munication with the cylinder upon the reciproci- 
tion of the valve adjacent to the port, a similar 
passage reversely located so as to perform a like 
function for the other valve, and an exhaust air- 
passage for each of the valve-pistons in communi- 
cation at one end with the chamber between the 
outer face of the valve-piston and the cylinder 
end and provided at the other with a port adapted 
to be in communication with the peripheral groove 
of the valve-piston only during the latter portion 
of the outward movement of such piston, such 
groove at the same time in communication with 
the port of the air-exhaust passage; substantially 
described. 


as shown and 


755,619, BOTTLING-MACHINE. Harry W. 
Colby, Chicago, Ill, assignor to Automatic 
Racking Machine Company, Chicago, IIl., a 


Filed Mar. 


Illinois. 
Serial No. 100,651, 


Corporation of 31, 1902. 
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A bottle-filling machine, the combination of a 
reservoir for containing the liquid under pressure, 
a series of telescoping filling-tubes and sealing- 
heads, the former each provided with a valve at 
its delivery end and the latter sliding on the for- 
mer to an extent approximately equal to the depth 
of the bottle to be filled, a series of bottle-supports, 


means for said 


rotating together filling-tubes, 
sealing-heads and bottle-supports, means for equal- 
izing the pressure between the reservoir and the 
bottles being filled, and automatic means for rais- 
ing and lowering the bottle-supports, successively, 
in the operation of the machine; substantially as 


specified. 


755,734. 


VALVE-OPERATING 


Sarrow, Plainfield, N. 


MECHANISM. 
Thomas J., assignor to 
Pedrick and Ayer Company, Plainfield, N. J. 


Filed July 13, 1903. Serial No. 165,242. 


A valve-operating mechanism, comprising an 
oscillating lever connecting with means for oper- 
ating the valve, in combination with a yoke en- 
gaging the lever on opposite sides of its pivotal 
point and a pneumatic pressure device for nor- 
mally holding the yoke in a horizontal position 
and automatically restoring the same when re- 


lecsed from a tilted position, as set forth. 


755,750. 


EMERGENCY-BRAKE. 


Schenectady, N. 


Fred B. Corey, 


Y., assignor to General Elec- 


tric Company, a Corporation of New York. 
Filed July 16, 1908. Serial No. 165,718. 
In combination, a brake actuated by fluid- 


pressure, a motorman’s valve for controlling the 
operation of said brake, a motor-controller, an 
emergency-valve for applying said brake, means 
for operating said emergency-valve to cause the 
brake to be applied when the controller-handle is 
released by the operator, and means for prevent- 
ing said motorman’s valve from being left in such 
a position as to render the operation of the emer- 


gency-valve ineffective to apply the brake. 
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755,878. CARRIER FOR PNEUMATIC TUBES. 
Daniel H. Jackman, Maywood, Ill. Filed Nov. 


9, 19038. Serial No. 180,389, 
755,940. PNEUMATIC STACKER. Anderson 


P. Roberts and William M. Roberts, Colum- 


bia, Tenn. Filed Jan. 18, 1908. Serial No. 
138,863. 
755,944. PNEUMATIC MUSICAL APPARA- 


TUS. Frank Schippers, New York, N. Y., 
assignor to American Bell and Chime Company, 
New York, N. Y. Filed May 8, 1903. 
No. 156,200. 


Serial 


In combination with a shaft, a music-cylinder, 
mounted upon said shaft, which latter is movable 
longitudinally, an auxiliary shaft abutting against 
the end of the shaft supporting the music-cylinder, 
a cam upon said auxiliary shaft, a stationary 
abutment engaging said cam, and means for press- 
ing the cam against said stationary abutment 
whereby the music cylinder is moved automati- 
cally to change the tunes; substantially in the 


manner and for the purpose set forth. 


756,065. 
ISM. 


assignor to International Air Brake Company, 


COMPOUND AIR-BRAKE MECHAN- 
Edward G. Shortt, Carthage, N. Y., 


Jersey City, N. J., a Corporation of New 
Jersey. Filed July 1, 1902. Serial No. 113,904. 

A fluid-pressure brake mechanism, including a 
brake-cylinder and its piston, automatically-oper- 
ating means for effecting a maximum braking 
pressure by a short travel of the piston and a 


diminution of braking pressure by further travel 


of the same. 
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Commercial Law 


TAUCHT BY MAIL 


No business man can afford to be without 
the information contained in the 1. C. 8. Com- 
mercial Law Course, for it will enable him to 
carry on business transactions more intelligently, 
and to avoid much trouble and litigation. 


The laws of contracts, commercial 
paper, banks and banking, partnership, 
corporations, trusts, patents, copy- 
rights and trade-marks. debtor and 
creditor, executors and administrators, 
etc., etc., are fully treated, Since the 
Course is especially written for self- 
instruction, the presentation of all the 
subjects is very clear and simple. 


The six Bound Volumes of this Course, being 
virtually duplicates of the Instruction Papers, 
contain the complete Course in permanent form, 
They can be obtained with or without the privi- 
lege of instruction by mail. 


Send for full particulars to-day. 


International Correspondence Schools, 
Box 11382, Scranton, Pa. 











Westinghouse 


Motor-Driven 
Air Compressors 





Noiseless, Dust and Waterproof 
Durable and Efficient 
Occupy Little Space 





For Particulars address: 
Westinghouse Traction Brake Co. 
26 Cortlandt St., New York 


Axle-Driven Air Compressors 
Motor-Driven Air Compressors for Car Brakes 
Stationary Work and Portable Blowing Outfits 

Apparatus Manufactured by 


The Westinghouse Air Brake Co. 
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‘“*WHY NOT” 


USE THE 


DAKE REVERSING 
AIR MOTOR 


For changing your Crane 
from a hand to power one. 


THE MOTOR 


is easily applied, will run in any 
position and can be used 
with Air or Steam. 





Write for full information and blue prints to 


Dake Engine Co., 


GRAND HAVEN, MICH. 
































=| JOURNAL is the leading mining 
periodical. Interests compressed air users. Sub- 
scription price, $5.00 a year, payable in advance ; 


foreign, $8.00. Sample copies sent for the asking. 





261 BROADWAY, NEW YORK. 
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SULLIVAN DRILLS 


AND 


COMPRESSORS 


Give the most economical 
wW and efficient service in 
mining and contract work 





SEND FOR NEW CATALOGUE 


SULLIVAN MACHINERY CO. 


Claremont, N. H. ‘ St. Louis 
ce Railway Exchange hana 


Pittsburg CHICAGO EI Paso, Tex. 
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ENGINEERING NEWS 


A Journal of Civil, Mechanical, 
Mining and Electrical Engineering, 








ESTABLISHED 1874. 


$5 a Year. Ten Weeks for $1 





** Probably the highest technical authority q 
in Journalism.”— EAGLE, Brooklyn, N. Y. | 











THE ENGINEERING NEWS (onpany © 
220 BROADWAY, NEW YORK. 
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HOT WATER HEATING 


FACTORIES 


FORCED CIRCULATION 


Without Back 
Pressure and 
Under Vacuum 
With Condenser 


EVANS, ALMIRALL & CO. 


281 WATER STREET MONADNOCK BLD'G 
NEW YORK CHICAGO 
































WHEELER CONDENSER & ENGINEERING CO. 
42 BROADWAY, NEW YORK 


For f SURFACE 
CONDENSERS 
MARINE Mounted on 
and Combined Air 
STATIONARY and 
SERVICE. Circulating 
Pumps. 





PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER ; WHEELER LIGHTHALL SURFACE CONDENSER ; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 
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The Stearns-Roger Manufacturing Company, 
| CONSTRUCTING ENGINEERS. | 


Chlorination Mills, Electric Plants _—- | 


«______ Compressed Air Plants of any capacity. | 
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ROGER’S IMIPROVED CRUSHING ROLLS. 


Patented in the United States and Foreign Countries. 








“These Rolls have been running very satisfactorily and appear to us to be unquestionably 
the best type of roll yet devised. General Manager, 


MOLLIE GIBSON & A. J. MILLS, Aspen, Colorado.” 


Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. | 
MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U. &. A. 
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THE 


ENGINEERING 
MAGAZINE 


THE ENGINEERING MAGAZINE 
publishes the best original articles 
by the highest authorities on all 
phases of current engineering 
progress. 

Additional and exclusive feat- 
ures are: a Review and Topical 
Index to the current contents of 
nearly two hundred engineering 
and industrial journals; Current 
Record of New Technical Books; 
Industrial News; latest Improved 
Machinery and new Trade Liter- 
ature. 

Every number is a valuable refer- 
ence book for every engineer or 
student of engineering. 

Ask for sample copy and descrip- 
tive circular. 


THE ENGINEERING MAGAZINE 
120-122 Liberty St., New York. 


paahhhphhhphiirta pr prbatatrtrbririrdrbrtrdr 
sph hhh bb bbb bbb bbb bbb bbb bbb 
papa ir hb hhh pho bpbpbbbbbbbbbbbbbbteied 


aa rhhhhitr trie trite te tate etre prppibittttbbbebeeeebbds 


~~wwwrwrrreerervrerereeee 


wyvevvvvvVvVvYVYY 





> Dm 


ba & 4 4 be bn by be bn be be be bn he he hh hn hi hi hi Mn hi Mi Mi 





wvvVvVvVvVV VY 


AIR COMPRESSORS 


ALL STYLES—ALL SIZES 


EMBODYING LATEST 
IMPROVEMENTS 





ROCK DRILLS 
McKIERNAN DRILL CO. 


170 BROADWAY, NEW YORKCITY 
WESTERN REPRESENTATIVES: 
CONTRACTORS’ SUPPLY & EQUIPMENT CO, 
232 FIFTH AVE., CHICAGO 
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NOW 


CARDNER D. 
HISCOX, M.E. 


PRICE, $5.00. 


‘ COMPRESSED AIR, 26 Cortlandt St., New York 
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LARCE 8Svo. ABOUT : —~_ A complete treatise on Com- 
ess ——- oresre: r, comprising its phys- 

700 PACES. RESSED ical and operative pro ties froen 

P a vacuum to its liquidform. Its 

600 HANDSOME ( QP he AIR thermodynamics, compression, 
AND transinission, expansion, and it 

ILLUSTRATIONS. uses for power Sasposts in ain 
ing sah engineeting work ; 

pneumatic motors, shop tools, 

By air blasts for cleaning and paint- 






ent and economical vehicle for work—with air tables of compression, expansion and physical 
properties, Copies of this book will be sent prepaid to any address on receipt of price. Address 
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READY 


COMPRESSED AIR 


ITS USES AND APPLICATIONS 


ing. The Sand Blast, air lifts. 
pumping of water acids and 
<ils; aeration and puritication 
of water supply, are all treated, 
as well as railway propulsion, 
pneumatic tube transmission, re- 
frigeration. The Air Brake, and 
numerous appliances in which 
compressed uir is a most conveni- 


a ee ee aera eA 








14 COMPRESSED AIR. 










COOPER- 
CORLISS 
ENGINES 


FOR ALL POWER PURPOSES 

















Complete Plants a Specialty 
EXCELLENT FACILITIES FOR HANDLING EXPORT TRADE 





ESTABLISHED 1833. 


merc, & G. COOPER COMPANY 


MT. VERNON, OHIO, U. S. A. 








BRANCH OFFICES : 


NEW YORK 
1023 Havemeyer Building 
F. W. IREDELL 
BOSTON 
411 Weld Building 
’ B. A. CHURCH 
eee) | ATLANTA 
F 507 Gould Building 
E. W. DUTTON 
CHICAGO 


1436 Monadnock Block 
J. HOLT GATES 
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Did You Ever Use 
Press Clippings? 











Tools 
and Men. 


The best men like fast and powerful 
tools. It spoils a good engineer to 
give him a slow old engine. 





are the favorites with the best work- 
men. They make high wages for the 
men, and large profits for-the shop. 
Then they don’t break down and lose 
time, but stand up to the work without 
requiring constant repairs. 


Write for our new catalogue, and booklet 
on the ‘‘Care and Use of Pneumatic Tools.” 















Do you want eat dagen | printed in the News- 
papers, Magazines and Trade Press of the 
United States and Canada on any particular 
subject ? 

Send us your order, describing what you 
want us to clip, enclose $2.00 and we will 
send you our service, for one month, mailing 
you daily or weekly all clippings found on 
your topic. We Read and Clip about 25,000 
Publications each month. 
MANUFACTURERS can learn where there 
is a market for their goods and how best to 
reach it. 

BUSINESS MEN can obtain reliable tips 
which lead to business brought in on the 
follow-up plan. 

ANYONE can gather all that is printed about 
matters of immediate interest, the latest and 
best thought from many sources. 








UNITED STATES PRESS 


CLIPPING BUREAU 


153 La Salle St. Chicago,U.S.A. 
noid Send for our Booklet..... 


















PHILADELPHIA 
PNEUMATIC TOOL CO. 


21S'ST. EALLECHENY AVE.. 
PHILADELPHIA. 


PITTSBURCH 
BOSTON 


NEW YORK CHICACO 
SAN FRANCISCO 































ALL KINDS OF 


Molding Machines 


In 9 out of 10 cases Stripping 
Plates are an idle expense. 


WHEN NECESSARY, WE USE THEM 
wv 


THE TABOR MFG. CO. 
18th & Hamilton Sts., Philadelphia, Pa. 


49 Deansgate, Manchester, England 
30-32 S. Canal Street, Chicago, Ill. 
84 Mason Building, Boston, Mass. 


Schuchardt & Schutte 
Berlin 


Fenwick Freres 
Paris 
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Ghe BLAISDELL 


possess distinctively original features in 


not found in other makes. 


BRADFORD, PA. 





Air Compressors 


DESIGN, ECONOMY and EFFICIENCY 


All sizes and types and for any service. 


The Blaisdell Machinery Co., 











sed tz. Officers of all Railroads 


(msvED QuaRTEELY) THe POCKET LIST or 
eerg.00 per annum. RAILROAD OFFICIALS 
THE OFFICIAL Advertising rates on application. 
RAILWAY EQUIPMENT peseri(tnecr tatsnr ved pas: 
REGISTER gj.c7si iicivierwease come 

@5.00 per annum. Single copies, $1.00, 


Subscription Price, 
SHE RAILWAY EQUIPMENT & PUBLICATION CQ 
24 Park Place, New York, 








AIR COMPRESSORS. 


SEND FOR 
COMPLETE CATALOGUE. 


Clayton Air Compressor Works, 


114 to 118 Liberty Street, 
NEW YORK. 














t 


‘*Compressed Alt 


Bound Copies of 
VOL. 8 
Are Now Ready 


Chronicles a year’s happenings andy 
inventions tn which Compressed 
Air figures. 





$2.00 


Forwarded Postpaid on receipt of price 


COMPRESSED AIR 


26 Cortlandt Street 
NEW YORK 











: , Will send you all 
Romeike’s Press|‘ crapper cliping 
° which may appear 
Cutting Bureau about you, or a 
subject on which 
ou want to be “up-to-date.” A Jarge force in our 
ew York office reads 650 daily papers and over 2,500 
weeklies and magazines, in fact, every paper of import- 
ance published in the United States, for over 5,000 sub- 
scribers, and, through the European Bureaus, all the 
oops Ven rs in the civilized globe. Clippings found 
for su rivers. with name and date of paper are mailed 
day by day. Terms, $5.00 for 100. 


erancurs: 4 HENRY ROMEIKE, Inc. 


— ll 33 Union Square, N. Y. 











PATENTS 


procured promptly and with care in all countries 
Trade marks and copyrights registered. 


DAVIS & DAVIS, 
ATTORNEYS-AT-LAW, 
WASHINGTON, D. C. 





220 BROADWAY, NEW YORK. 
































“Macdonald a 





Will heat Rivets HOT and as FAST as may 
be required for any ny Pneu- 
matic Hammer or other 


Machine Riveter. 


USES ORDINARY 
COAL FIRE 


HIGH HEAT 
at LOW COST 4 








Only requires from 5 to 7 
cubic feet of air per minute 
| to operate blower as compared 
| . with 25 to 30 cubic feet of air 
| used by air forge using com- 
pressed air direct on fire. 


Price $35.00. 








Pneumatic Tools, Air Compressors, 
Rock Drills, Coal Cutters, Pohle Air Lift 








Drill 


te Ingersoll-Sergeant . 


BOSTON, MASS. 26 Cortlandt Street, CHICAGO, ILL. 
PITTSBURGH, PA, ST. LOUIS, MO. 


| CLEVELAND, OHIO N EW YORK PHILADELPHIA, PA, 





























Franklin hic Compressors 





MANUFACTURED BY 


CHICAGO PNEUMATIC TOOL COMPANY 


General Offices: Fisher Bldg., Chicago Eastern Offices: 95 Liberty St., New York 











WARS ROCK oe 
Aye Unie | 
SSA ROOK DRIL t 5 


NSTSANFRANCY SOON 














AIR COMPRESSORS 


FOR OPERATING 
PNEUMATIC TOOLS, 


HOISTS, ROCK DRILLS, 


> and every other application of Compressed Air. 


BREWERS’ AIR PUMPS, 
AIR LIFT SYSTEM. 


AMERICAN AIR COMPRESSOR WORKS, 


Send for Cataiogue. 26 CorrTianor Srecer, N.Y 


























